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iw Government decision to transfer the fire- 
fighting organizations from the control of local 
authorities, and to re-group and reinforce them 
under the general control of the Ministry of Home 
Security, thus establishing a national fire-fighting 
The debates 
in the House of Commons that the 
Reorganization of the Fire Services Act gives 
expression to a principle which is regarded as 
essential by all who have had first-hand experience 
of heavy air raids and which has already found 
firm advocacy in various reports and- inquiries, 
from the P E P Broadsheet “London under Bomb- 
ing’ to the recent fourteenth report of the Select 
Committee on National Expenditure. 

Inevitably the whole question of civil defence 
administration is raised by a change of this mag- 
nitude, and the report of the Select Committee 
makes an important and opportune contribution 
to such discussion. The 
administration of the fire services on the twelve 
Civil Defence Regions and as many sub-regions as 
efficiency requires involves important detailed 
reforms—the separation of the administrative from 
the executive side of fire-fighting, the appointment 
of recognized and recognizable chiefs to whom 
reinforcements can report on arrival in a heavily 
bombed area, and the strengthening of the fire- 
fighting army by the allocation to it of some of the 
men called up under the National Service Act. 
From such reforms it should be a simple matter 
to use regional authority to implement the main 
recommendations of the Select Committee in this 
field. 

The more important of these recommendations 
are clearly matters in which regional authority can 
best help. A systematic attempt to ensure that all 


service, has been generally welcomed. 
indicate 


decision to base the 
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brigades should be given experience of fire-fighting 
under air-raid conditions ; the revision of the fire- 
fighting orders and the securing that fire-fighting 
parties are really efficient ; the standardization of 
hours of duty of firemen and improvement of 
accommodation ; the development of the Supple- 
mentary Fire Party Service and its relation to the 
strength of the Auxiliary Fire Service, and measures 
to improve water supplies, are all matters in which 
local authority or experience alone has been and 
is inadequate. ; 

While it remains to be seen whether the Ministry 
of Home Security and the Regional Commissioners 
in different circumstances will receive the complete 
planning and the scale of equipment and personnel 
which will be adequate to bring sufficient forces to 
bear in time anywhere and everywhere the enemy 
may attack, it is significant that the Select Com- 
mittee goes beyond the Government’s present plans 
in contemplating no divorce between fire-fighting 
and fire-prevention. The trend of the report 
suggests that it is unlikely to countenance as 
adequate the immediate step of placing Miss 
Wilkinson, the efficient Additional Parliamentary 
Under-Secretary to the Ministry of Home Security, 
in charge of the training and equipment of the 
fire-fighting and fire-watching groups. It scarcely 
appears to give such parties the status, training 
and discipline of other Civil Defence Services as 
recommended in the Report, or to provide the 
nucleus of paid whole-time workers regarded as 
essential. 

The importance of staff work in this field has 
not yet been fully appreciated, nor the two func- 
tions—that of the general staff officer and that of 
the officer in the line—clearly recognized. The 
chiefs of the various fire regions must be selected 
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primarily for their administrative ability, while 
the Select Committee points to the necessity of also 
staffing key positions in constantly raided areas 
which involve continuous administrative duties 
with full-time workers chosen for such ability. 
Thorough training of the fire watchers and bringing 
this service to its full efficiency by the wise use of 
compulsory powers and establishment of close 
relations with the other fire services has an 
important bearing on the strength of the Auxiliary 
Fire Service. 

While it is now recognized as beyond question 
that in any field of civil defence planning within 
the administrative boundaries of individual local 
authorities is disastrous to efficiency, the Select 
Committee does not consider that this alone is 
sufficient. Regional authority may be adequate 
to move unhesitatingly where required more than 
one third of a force from an area and to see that 
such reinforcements are adequately directed both 
en route and in action. Something more than 
regional authority is required, however, if the most 
efficient balance between whole-time and _ part- 
time personnel is to be secured. 

Such matters as these involve the general ques- 
tion of man-power policy and the use of the powers 
of the Defence Regulations or relations with other 
Government Departments, and for these reasons the 
Report recommends further consideration of the 
concentration of all civil defence functions in a 
single Ministry. In particular the administration 
of all the civil defence functions of the Ministry 
of Health should be delegated to regional com- 
missioners. Some of the shortcomings have been 
due to fundamental weaknesses in the adminis- 
trative machine, such as lack of control by the 
central department. While the regional organiza- 
tion has avoided delay in reaching local decision, it 
has frequently failed to preserve control of policy. 
Its co-ordinating functions, particularly at the level 
of the central departments, through failure to see 
the problems of civil defence as a whole, have been 
seriously hampered by the division of responsi- 
bility between the Ministry of Home Security and 
the Ministry of Health or the Department of 
Health for Scotland, and the difference in the 
extent of departmental devolution for different 
services. 

Co-ordination of the various Civil Defence 
Services and also economy, by avoiding duplica- 
tion of inspectorial and administrative staffs, 
would be facilitated by the delegation to the 
Regional Commissioners of the administration of 
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all the civil defence functions of the Ministry of 
Health and of the Department of Health 
Scotland (with only such limitations as necessarily 
apply to the hospital services and evacuation) 
If, however, civil defence could be organized 4, 
novo it would undoubtedly be placed under a single 
Minister unburdened with other responsibilities 
and the wisdom of this solution is well attested 
by the detailed recommendations of the Report, 
which so often reiterate proposals advanced else. 
where by Political and Economic Planning and 
other bodies. Moreover, strong support for the 
appointment of a single Minister of Civil Defence 
has been forthcoming from other quarters as indie. 
ated by press correspondence and articles 

There is, moreover, a further aspect of this ques. 
tion of Ministerial co-ordinztion which may be of 
importance in post-war developments of regional. 
ism. Despite the impetus which the War has 
given to regionalism by revealing the weaknesses 
and limitations of local government, there does 
not appear to be any hostility on the part of the 
local authorities to regionalism. On the contrary, 
generally speaking, a happy co-operation has been 
established between the regional commissioners 
and the local authorities, and machinery at both 
ends has been improved and adjusted to meet 
constantly changing problems. Regional commis. 
sioners have rarely found it necessary to exercise 
their powers of superseding an inefficient local 
authority in its civil defence functions. 
authorities, however, were not designed to deal 
with the conduct of what the Home Secretary has 
described as a “military operation” on a large scale, 
and the closest co-operation between them can be 
no substitute for either regional or national 
control. 

While, therefore, we may well hope that the 
stimulus to regionalism in civil defence or in other 
fields given by the War may prove invaluable in 
educating local authorities and public opinion as 
to the value of a regional approach to numerous 
other problems such as water or power supply, 
transport, land utilization, and the like after the 
War, it should not be forgotten that in a democracy 
regionalism is itself an instrument developed to 
meet particular conditions, and that it must satisfy 
the democratic conditions of flexibility and respon- 
sibility. It may well be necessary to extend the 
powers of the regional commissioners as part of the 
administrative machinery of military defence, for 
which local government cannot be expected to be 
suitable, and to make those powers more concrete 
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ni respect, for example, of food, evacuation and 
Luistry of is di h h : 
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os of public responsibility of the Commissioners 
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both & 2 which the question of civil defence is linked up 
meet with the most efficient use of our man-power and 
e P 
me woman-power. Its proposals for reducing the 
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< requirements of man-power for the Civil Defence 
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local | Services are based on the experience which has 
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| | now been gained of heavy raids, notably the out- 
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standing fact that the loss of life and injury to 
deal 
persons has been much less than was expected, 
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val while material damage has been greater. Gener- 
ale, He, “ P 
» be & Ally speaking, the Fire and Rescue Services have 
meal proved no more than adequate and in a few places 
actually deficient. Casualty services, on the other 
th hand, have generally proved ample to meet the 
e - 
demands made upon them, and the Committee 
her : 
ie accordingly has been able to recommend reduc- 
as | ‘ions in the strength of these services. 
i Its main general recommendation for reducing 
a the requirements of Civil Defence for man-power 
he. | '8 the recruitment of part-time unpaid workers. 
e 
” Whole-time personnel should only be resorted to 
& when part-time personnel cannot be obtained by 
0 , 
fy voluntary recruitment or by compulsory enrol- 
a ment under Defence Regulation 26A. In par- 
; ticular, the air-raid wardens’ service should sub- 
e . . . . 
stantially revert to its original part-time basis and 
e - . . . 
. the paid element, so far as possible, be eliminated. 
) . . 
€ Increase of the part-time element in the Report 
and Control Centres by encouraging the recruit- 
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ment of business men and officials is also recom- 
mended, as well as consideration of the possibility 
of strengthening the Rescue Service by enlisting 
the building trades as a whole in an area for part- 
time service at normal rates of wages. 

Other suggestions for saving man-power include 
the reduction of day-manning strengths to the 
minimum consistent with safety ; the establish- 
ment of mobile reserves of rescue parties; the 
intensive review of operating methods and the 
review and reduction of the number of ambulances 
and first-aid posts in the light of present experience. 
Severe criticism is passed on the Emergency 
Hospital Scheme for the absence of-information 
which would enable any judgment to be reached 
as to whether nursing staffs are excessive, and the 
interchange of nursing staff between standing-by 
and hard-pressed hospitals is recommended. 

Other severe criticism is passed on the shelter 
policy, the absence of standards, and the giving to 
the regional commissioners of a discretion amount- 
ing to control of policy. The amount of shelter, 
public and domestic, to be provided in less vulner- 
able areas should be clearly laid down according 
to a standard, and the places where shelter is to 
be provided should be determined on a definite 
classification of areas according to vulnerability. 
The administrative responsibility for the provision 
of all kinds of industrial shelter should be placed 
upon the regional commissioner and his technical 
staff. 

These recommendations alone indicate how close 
and searching a scrutiny the Select Committee has 
made of the organization of civil defence, and how 
truly thinking minds have surveyed these pro- 
blems. The Report indicates, indeed, that the 
right type of organization has been evolved, in the 
regional commissioners, to deal with the emer- 
gency problems which arise in heavy and sustained 
raids, calling for rapid, decisive directions. It is 
for our representative institutions to attest once 
more the swiftness of their capacity to respond to 
constructive criticism, to remedy proved weak- 
nesses, and to strengthen and extend where re- 
quired to such fields as food supply, housing, 
evacuation, transport and other services which 
may be required to deal with the social effects of 
severe attack, the co-operation and co-ordination 
which regional and central authority have been 
proved able to secure. Democracy must prove its 
fitness by its ability to learn from experience and 
its swiftness in applying that experience to meet 
changing needs. 
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RUTHERFORD—THE HERO AS MAN OF SCIENCE 


Lord Rutherford . 
By Dr. Norman Feather. (‘O.M.’ Series.) Pp. 
x +195+8 plates. (London, Glasgow and Bombay : 
Blackie and Son, Ltd., 1940.) 5s. net. 


UTHERFORD’S grandfather had been one 
of the early settlers in New Zealand. His 
father owned and lived upon a flax farm in a rural 
district of South Island. Ernest, born in 1871, 
was the second son and fourth child in a family 
which was large, even by the more exacting 
standards of seventy years ago. At the time of his 
birth the white population of New Zealand was 
little over a quarter of a million, and twenty years 
earlier it had been little more than a tenth of this. 
Nevertheless, owing to the progressive spirit of 
the early settlers and to their interest in education, 
Rutherford was able to receive a more than ade- 
quate grounding in science, and even to undertake 
original research, before he left the country at the 
age of twenty-four. 

He entered Nelson College in 1887 from the 
State school at Havelock, as the holder of a Board 
of Education scholarship, and in 1890 he proceeded 
to Canterbury College, Christchurch, with a 
scholarship awarded by the University of New 
Zealand. In 1895 he arrived at Cambridge, the 
award of an 1851 Exhibition Science Scholarship 
having enabled him to seek wider opportunities 
for research. He had then already carried out 
promising experimental work in electromagnetism, 
and begun experiments on Hertzian waves, using 
an ingenious magnetic detector of his own designing. 

Rutherford resumed these experiments in Cam- 
bridge, with outstanding success, but soon became 
attracted to the new subject of gaseous ionization 
and a little later to radioactivity, which became 
his life-work. The pioneer work on gaseous ioniza- 
tion, which he did in collaboration with J. J. 
Thomson, was important enough in itself; to 
Rutherford, however, its main importance was 
that it provided a natural stepping-stone to the 
study of the «- and 6-rays, which he discovered 
in 1898. At this stage his work was interrupted— 
but, characteristically, only by the barest minimum 
of time required for travelling—by his departure 
to Montreal, where he succeeded Callendar in the 
Macdonald research professorship of physics at 
McGill University. 

The rest of Rutherford’s life was spent in the 
successive occupancy of three important chairs— 
nine years at McGill, twelve in Manchester, and 
just over eighteen in Cambridge as Cavendish pro- 
fessor. The outstanding contributions he made to 


physical science in these three periods are poy 
well-known chapters in the history of scieng. 
McGill saw the birth of the theory of raclicactiy, 
transformations and the elucidation of the maip 
radioactive series, Manchester the beginnings of 
the nuclear atom and the first experiments op 
nuclear disintegration, and Cambridge the develop. 
ment of the large-scale attack on the problem of 
nuclear structure. 

Rutherford came at an unusually early aye to be 
recognized as one of the great leaders of physical 
science. He was a tremendous worker, and his 
unflagging enthusiasm served as an inspiration to 
steadily increasing numbers of physicists who were 
attracted to his laboratories, and to generations 
of students whom he trained for research. Much 
of the experimental work which established his 
views on atomic and nuclear physics was carried 
out in his own laboratories—in the earlier days a 
great deal with his own hands and with the simplest 
of apparatus. He was above all a great experi. 
mental genius, and he seemed ‘to progress without 
effort from the use of electroscopes made with 
cigarette tins to the large-scale heavy electrical 
apparatus necessary for modern nuclear research 
He had a genius, too, for acquiring money and 
materials for the work he wanted to do, and per. 
haps in his later years too much of his time and 
energy were occupied in getting and spending of 
this kind. This was in striking ccntrast to his 
lack of interest in money for its own sake; so 
far as concerned his personal finances, he was 
uncovetous and disinterested almost to the point 
of eccentricity. 

The progress of his scientific work was punc- 
tuated by an unusually large share of academic 
and official honours—and Rutherford quite frankly 
and fully enjoyed all that came to him, and liked 
his friends to rejoice with him. Honorary degrees 
and memberships of learned societies from all over 
the world were showered upon him. He was 
elected to the Royal Society in 1903 (serving as 
president during 1925-30), he received the Nobel 
Prize (for chemistry) in 1908 and he was knighted 
in 1914. He was awarded the Order of Merit in 
1925 and raised to the peerage, as Baron Rutherford 
of Nelson, in 1931, thus receiving the highest 
heritable honour accorded to pure physics in 
England (so far accorded very infrequently, and 
never yet to a physicist with male issue)." He’ was 
president of the British Association in 1923, and 
but for his tragically sudden death he would have 
served as president of the Indian Science Congress 
in January 1938. 
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A career like Rutherford’s lends itself obviously 
_indeed, too obviously—to biographical treat- 
ment in a wide variety of styles, from the coldly 
scientific to the sensational pseudo-scientific, pass- 
ing by the way the morally uplifting (Samuel 
Smiles and “‘Log-Cabin to White House” are 
models which leap to the mind). The “O.M.” 
series, to which the present volume belongs, dic- 
tates a moderately severe, though not too technical, 
kind of treatment, and does not entirely exclude 
the element of moral uplift. The author is at pains 
to point out that his “emphasis all through is on 
Rutherford the Scientist”’. This is obviously where 
Dr. Feather’s preference would in any event lie, 
especially as the details of Rutherford’s life, and 
much of his correspondence, are already available 
in Eve's official biography published by the Cam- 
bridge University Press (see NatTurE, March 2, 
1940). 

By following the plan thus indicated, Dr. Feather 
has succeeded im compressing into a quite small 
volume a remarkably complete account of Ruther- 
ford’s main achievements and, more important 
still, a connected study of the development of 
Rutherford’s ideas and of the way in which he 
contributed so largely to the changing of the whole 
face and trend of atomic physics. Chapter i, on 
“The Outlook of the Scientist’’, is an excellent 
introduction which will help the general reader to 
an appreciation of the ways in which Rutherford’s 
work impinged upon and medified contemporary 
scientific thought. 

Fortunately, in spite of obvious restrictions of 
space, Dr. Feather has not entirely suppressed 
“Rutherford the Man’”’ in favour of ‘Rutherford 
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the Scientist” ; indeed, as Sir William Bragg hints 
in his foreword, in Rutherford the complex of 
man and scientific worker was never very com- 
pletely dissociated. The reader should therefore 
get from this little book a very fair impression of 
the combination of qualities which made of Ruther- 
ford so inspiring a leader. Indeed, much may be 
learnt from the well-chosen illustration facing 
page 186, a snapshot of Rutherford in the lab- 
oratory, “discussing the day’s results’’ with two 
research men. This (fortunately) is much more 
characteristic of Rutherford than the portrait 
facing page 128. 

Dr. Feather’s interest in the history of science 
and his intimate knowledge of, and association 
with, much of Rutherford’s work have enabled 
him to do full justice to his theme. It is one of 
the most fascinating stories in the history of 
physics—all the more so because Rutherford’s 
mind, far more than that of most men of science, 
seemed at times to work quite intuitively. Nearly 
all his life he was doing pioneer work in virgin 
forests, and the magnitude of his completed per- 
formance would have been much less if he had not 
possessed a remarkably shrewd physical insight 
which preserved him from wasting time and effort 
in ‘barking up the wrong trees’. Dr. Feather has 
said this, and more, in much more elegant fashion ; 
the reviewer has ventured to express it in the 
words which he thinks Rutherford would himself 
have chosen. 

This is a book that was well worth writing, and 
Dr. Feather is to be congratulated upon and thanked 
for the way in which he has written it. 

H. R. Rosrson. 


EDUCATION OF THE FUTURE 


The Future in Education 
By Sir Richard Livingstone. 
Pp. ix+127. (Cambridge : 
Press, 1941.) 3s. 6d. net. 


(Current Problems.) 
At the University 


‘IR RICHARD LIVINGSTONE has made a 
notable contribution to educational thought, 
although he himself would disclaim any suggestion 
of originality in his views, since his inspiration 
comes principally from the writings of Plato, 
Aristotle, Shakespeare and Milton, together with 
the main teachings of Christianity. He is concerned 
only incidentally with the ‘organization of educa- 
tion, but in a style remarkably pleasant and 
illuminating he deals with those problems which 
are almost eternal. Work in the schools, he says, 





is merely preparatory for what should come later 
as experience accumulates and as the mind 
expands to comprehend ideas which are complex 
in themselves and of deep significance, such as we 
find particularly in social questions, policies and 
philosophy. He attaches great importance to the 
fertilizing influence which experience exerts upon 
knowledge. Too many ideas, which Whitehead 
would term inert, are plastered on to the young 
mind, only to fall off again; while even under- 
graduates are not yet mature enough in their 
experience of life to comprehend fully the inform- 
ation with which their minds are loaded. 

Many of the views to which the author gives 
expression in his earlier chapters should be taken 
to heart by teachers of science. Only too fre- 
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quently their conception of what should constitute 
a liberal education becomes lost beneath a mass of 
facts and of abstract principles which fall right 
outside the student’s own experience, and which 
have no immediate bearing on human life, whether 
we are thinking of their technical application, or 
more especially of the wider field of general 
thought. Whole masses of detail might be jet- 
tisoned from science text-books, making room for 
broader and more entrancing vistas, with a great 
gain in educational efficiency, and considerable 
relief to the mind, particularly in the case of those 
students who will never take up science in any 
vocational sense ; and, after all, these pupils are 
the real testing-ground for the educational value 
of science. 

Having indicated what in his opinion are the 
chief deficiencies in our present system of educa- 
tion, Sir Richard Livingstone then proceeds to 
suggest possible remedies. A first essential would 
seem to be part-time education for all until about 
the age of eighteen. But a far greater need is for 
the expansion of facilities for the education of 
adults who from their own experience are in a 
position to appreciate the ideas and forces which 
control and determine their existence. Something 
of this kind has already been achieved by such 
organizations as the Workers’ Educational Associ- 
ation, the Women’s Institutes, the Community 
Centres and the various Guilds, but at present 
their work is conceived on too narrow a basis, 
lacking both cohesion and continuity. In their 
place the author would like to see something 
analogous to the People’s High Schools in Den- 
mark, which, designed entirely for adults, are 
residential, non-vocational and essentially a spirit- 
ual force. Yet, in attributing much of the recent 
social and economic progress in Denmark to the 
People’s High Schools, Sir Richard Livingstone has 
not given sufficient weight to the special con- 
ditions obtaining there, particularly when the 
schools were first set up. As he admits, they have 
made little progress in the towns only a few miles 
away, and there really is a good deal less work on 
the farms in Denmark in winter. Besides, Holland 
has experienced a similar economic development 
without the aid of such schools, and in Great 
Britain the public schools with comparable educa- 
tional ideals have done little to foster any spirit 
of co-operation. 

Nevertheless, the idea of establishing some form 
of adult schools in Great Britain deserves careful 
consideration. Industrial conditions now stand 
in their way, but they might develop most easily 
as an outgrowth of our Summer Schools. Liberal 
ideas are more likely to take root in a residential 
and social atmosphere, with a tinge of the recrea- 
tional, and one in which the needs of exact scholar- 
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ship are not so pressing. It might then be possible to 
link these schools up with other organizations 
catering for the already educated adult. The 
present system of summer schools and conferences 
for professional people the author would like to 
see extended to cover all those who, passing beyond 
middle life, and often holding important offices, 
are in danger of mental ossification and need to be 
kept abreast of the times. 

So far Sir Richard Livingstone has won and 
retained our admiration for the lucidity with which 
he has presented his thesis, the major part of 
which has our unqualified support. It is when he 
turns to the means and ends of education that 
grave doubts arise. While not wishing to banish 
science, mathematics and modern languages from 
the curriculum, he accords to them a subordinate 
role, particularly for adults, since, he maintains, 
they are concerned more with the means by which 
man lives than with man himself. But “before 
the student of literature, philosophy, and history 
are displayed all the forces and ideas that governed 
man, personal, religious, or political’. Here his 
judgment seems to have deserted him. History, 
literature and politics we can only see through the 
window of the present, in colours ever changing 
with the progress of scientific investigation. In 
isolation these subjects have no personal centre 
of gravity. What poem or poet are we to take as 
our standard, what character in history, or philo- 
sophical principle as our guide? That a poet 
enriches life everyone will concede, but that he 
sees more deeply and more nearly to the truth 
than other men is a very doubtful proposition, for 
on such a subject as a sunset in Italy there 
could be as many different poems as there are 
poets. No one has yet discovered what poetry 
really is. 

This leads us on to a consideration of the final 
ends in education. These the author maintains 
have been stated many times in the world’s history, 
and are to be found at their best in Greek thought 
and in the Christian faith. They might be summed 
up in the conception of the Supreme End, some- 
thing similar to what Milton had in mind when he 
wrote, “To know God aright and out of that 
knowledge to love him, to imitate him, to be like 
him as we may the nearest, by possessing our 
souls in true virtue.”” Here Sir Richard Living- 
stone presents his case with a serenity of mind 
singularly out of touch with the profound spiritual 
questionings which beset the modern world. To 
many of us Milton’s words appear as great liter- 
ature, but their relevance to present-day problems 
is distressingly vague. For centuries now scientific 
investigation has been at work altering the basis 
of fact upon which the general principles of politics, 
philosophy and moral conduct are based, and with 
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them the detail of their application. As the 
reviewer of J. 8S. Huxley’s latest book recently 
stated in The Times Literary Supplement of April 12: 
“Naturally the science of theology needs restate- 
ment from time to time in the light of new facts.” 
Where then is the tangible basis, except in the 
facts, which themselves are subject to constant 
revision ? Faced with the spiritual morass of the 
present times it is hopeless to look for salvation 


THE SPIRIT 


A Text-Book of Qualitative Chemical Analysis 
By Dr. Arthur I. Vogel. Second edition. Pp. 
xi+486. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1941.) 10s. 6d. 


TUDENTS of chemistry usually begin their 
working lives with the study of qualitative 
analysis, carried out too often in crowded labora- 
tories with inadequate equipment: it is the 
equivalent to “‘grubbing weeds from garden paths 
with broken dinner knives”. Such education is 
supposed to make “better men than you or I” 
doubtless because of its practical basis, but to-day 
we are sufficiently enlightened to wed practice 
with theory from the beginning and to realize 
that the more one understands what one is doing 
the greater the interest in the task becomes. 

The writer, like many others, began to learn 
analysis with an unknown substance before him 
and a set of tables full of horrible abbreviations 
which was followed meticulously. He learnt 
many facts but little manipulative skill an“ there 
was no time for reasoning. When Ostwald’s 
famous and best book came into his hands a few 
years later it was a revelation ; nearly everything 
had been missed during a dull period when 
chemistry had appeared unattractive. Manipu- 
lative skill, the first essential of a would-be 
researcher, had to be learnt during organic pre- 
parations. 

The moral of all this is that qualitative analysis 
has a true spirit and it must be taught in such a 
manner as to cultivate this. The reviewer is 
evidently not alone in holding this view for it is 
the basis of Dr. Vogel’s text-book, which has 
passed into a second edition in little over two years 
and has been praised by teachers and reviewers. 
The new edition contains many additions which 
add to its completeness and value, such as extended 
accounts of spectroscopic and of microqualitative 
analysis and of spot tests, all of which are proving 
helpful in days when the chemist ventures greatly 
with the smallest possible quantities of materials. 
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to the past. Parents and children cry for new 
subjects in the curriculum, while the Churches 
empty, not because the people have gone astray, 
but because the interpretation of knowledge fails 
to keep pace with its accumulation. Sir Richard 
Livingstone, who expresses a great admiration for 
Masaryk, would find this point elaborated far more 
ably if he would turn to Masaryk on ‘““Thought 
and Life”. R. WEATHERALL. 


OF ANALYSIS 


Analytical chemistry, though the oldest branch, 
and forming a profession of its own with pro- 
prietary rights and a society of high standing, is 
yet neglected academically. There is no pro- 
fessorial chair in the subject in England, as the 
President of the Institute of Chemistry has just 
emphasized, announcing at the same time that 
the subject now forms a branch in which candi- 
dates for the associateship of the Institute can 
be examined. We have emphasized the importance 
of skill at the bench and it is much more so in 
these days when work is on the microscale in 
relation to the natural substances which are being 
studied. The many Englishmen who worked in 
Germany forty years ago, often with the aid of an 
1851 Exhibition, were almost without exception 
far more skilled in bench dexterity than the 
German students whose education in analysis 
had been on similar lines. In passing, it is in- 
teresting to note that nearly all the young men 
who to-day appear as authors of outstanding 
researches or books of merit are on record as 
holders of one or other of the various research 
fellowships now available. There is much evidence 
that these are fulfilling their purpose. 

There is no point in any detailed reference to 
Dr. Vogel’s pages—practice and theory are so 
intermixed that one can open the book almost 
anywhere and read a few pages or paragraphs 
with interest. The subject is shown to have a 
soul, a purpose as well as a body—the manipula- 
tions take on the guise of an art and a craft 
instead of being mechanical operations. We have 
the feeling we would like to begin chemistry all 
over again. 

One last word—these necessities, for they are 
far more than ideals, mean bigger and better 
laboratories and perhaps smaller classes. Govern- 
ing bodies must be educated that laboratories are 
more useful than lecture theatres, and that theory 
may be taught at the bench though practice is 
not learned by listening to lectures alone. 

E. F. ARMSTRONG. 
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(1) Some Problems in Adsorption 
By J. K. Roberts. (Cambridge Physical Tracts.) 
Pp. x+120. (Cambridge: At the University Press, 
1939.) 7s. 6d. net. 
(2) Magnetism and Very Low Temperatures 
By H. B. G. Casimir. (Cambridge Physical Tracts.) 
Pp. viii+94. (Cambridge: At the University Press, 
1940.) 6s. net. 
(1) HE first of these little volumes deserves 
notice because its author writes with first- 
hand knowledge of his subject and because it is such 
a helpful survey of experiments and results which 
do not appear to be conveniently collected elsewhere. 
Our views on adsorption processes are changing so 
rapidly that this tract might well be used as an intro- 
duction to the more recent treatment of the subject 
by the author in his article in the current issue of 
“Reports on Progress in Physics’’, vol. 7. This com- 
bination will provide the reader with an excellent 
account of the present state of the subject. 

2) The second tract is likewise written with 
expert knowledge of its subject-matter. It reviews 
the methods of producing and results of adiabatic 
temperature changes obtained by demagnetization 
processes with paramagnetic salts at very low tem- 
peratures. It includes a valuable theoretical dis- 
cussion of the behaviour of paramagnetic ions with 
special reference to the Lorentz and Onsager fields, 
and a short account of the theoretical aspects of 
relaxation phenomena in paramagnetics. 


L. F. B. 
University Physics. Part 2: Heat 
By Dr. F. C. Champion. Pp. vii+148. (London, 
Glasgow and Bombay: Blackie and Son, Ltd., 


1940.) 5s. 6d. net. 
A’ the second volume of a series of books primarily 
intended for students taking a first- and second- 
year course in physics at a university, one scarcely 
expects to find space taken up with references to 
elementary work which has no doubt been done by a 
student at a much earlier stage ; such space could 
probably have been used to better advantage. Thus 
in the first chapter mention is made of various types 
of thermometers, but a description and discussion of 
these types is deferred to a later part of the book ; 
surely this must be a little irritating to students. 
Also the table on pp. 8-9 comparing the various 
thermometers would probably be better appreciated 
after all the thermometers had been dealt with. 
The treatment of the various topics follows a logical 
order, though probably the chapter on radiation could 
have followed immediately that on conduction. 

The above observations are not meant to detract 
from the merits of a really useful book, which is sound 
and attractively produced. The diagrams throughout 
are good and clear, and the chapter on thermal con- 
ductivity is especially good. 

Dr. Champion makes an excellent point in stressing 
the importance of reading widely to acquire experience 
of different methods of treatment, and it is good to 
realize that there is a tendency towards less formal 
lecturing, and more study on the part of students ; 
the art of study should be developed and encouraged. 
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Experimental College Physics: a Laboratory Manuyaj 
By Prof. M. W. White. Second edition. Pp. xvi+ 
383. (New York and London: McGraw-Hil! Book 
Co., Inc., 1940.) 198. 


HIS rather high-priced book, which is beautifully 

bound and produced, is a laboratory manual not 
apparently designed to cover any special examination 
course, but it appears to be quite suitable for students 
of post-matriculation standard. All branches of 
physics are represented in the course (though the 
section on sound is rather thin), and if a student has 
the time and the facility to deal adequately with the 
point raised in each experiment, the course should 
prove a most valuable one. The book is not merely a 
compilation of directions for performing experiments, 
but it includes also the theory underlying each 
experiment, a description of the apparatus needed, 
and suggestive questions and problems. An especial 
emphasis is quite rightly placed upon the evaluation 
of errors involved in the various experiments, and the 
whole course certainly encourages a student to 
appreciate the possibilities and limitations of the 
scientific spirit and method of investigation. 

In some experiments rather specialized apparatus 
not likely to be found in all laboratories is used, but 
such apparatus, which in certain cases is rather 
ingenious, is designed for precision results; in a 
course of this standard this may not be altogether a 
desirable aim. 

One is struck by the thoroughness with which the 
task has been attempted, and there can be no doubt 
of the tremendous enthusiasm of the author for his 
work. 


Economic Geography of South America 

By Prof. R. H. Whitbeck, Prof. Frank E. Williams, 
assisted by Prof. William F. Christians. (McGraw- 
Hill Series in Geography.) Third edition. Pp. xi+ 469. 
(New York and London: McGraw-Hill Book Co., 
Inc., 1940.) 248. 6d. 


OUTH AMERICA offers great scope for economic 
development from the European point of view. 
Too much that is written about that continent has a 
commercial bias or a political colouring. Thus a 
purely objective study has much value to students. 
The present volume is nominally a second edition, but 
in reality is largely a new book. The survey has been 
done with much care, with due emphasis on the physical 
and climatic background, which explains much of 
the economic geography of the South American 
republics. Most of them are exporters of raw mat- 
erials and food and importers of manufactured goods, 
and thus are of great importance to industrialized 
lands. Lack of population and undeveloped power 
resources so far restrict manufacturing activity, but 
even this is tending to develop, and in time to come 
South America may be more self-contained than at 
present. 

The book is well balanced and well informed, 
though perhaps more space might be devoted to an 
account of the racial ingredients of the population. 
Surely also the little colony of the Falkland Islands 
merits a few pages. 
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NSTINCTIVE behaviour is to be regarded, from 
ere biological point of view, as one of the 
means through which the animal fulfils the bio- 
logical ends of development, maintenance and 
reproduction. Now as each species of animal fulfils 
these ends in a particular way, being after its kind 
a functional and ecological specialist, we may 
expect to find that its instinctive equipment, its 
predisposition to particular perceptions and actions, 
is also specialized and adapted to its functional 
requirements, and to the particular environmental 
complex in which the species normally lives, at 
different stages of its existence. 

It is usual to think of ‘adaptation’ or adaptive 
specialization in terms especially of the visible 
‘characters’ of the animal such as its protective 
coloration. But this is clearly a very superficial 
view. It is, quite obviously, the animal as a living 
entity, throughout its entire life-cycle, including 
reproduction, that is ‘adapted’ to environment, 
and if a sufficient number of individuals were not 
so adapted, the species could not survive. 

Adaptation, or adaptive specialization, is there- 
fore not simply a matter of superficial ‘characters’, 
such as may be supposed to have ‘survival value’, 
but of the behavioural, physiological and morpho- 
genetic activities of the animal throughout its 
whole life-cycle. Adaptive specialization rules 
throughout the whole life-history. There must 
be no weak link in the chain, otherwise the species 


disappears. 
‘onsider the main points in the life-history of 
parasitic Hymenoptera (families Chalcidide, 


Braconidae, Ichneumonide). These insects having 
taken up a highly specialized mode of existence, 
have occupied a very special ecological niche, 
for they pass their larval stages in the living bodies 
of various insect hosts, parasitizing them in the 
caterpillar or chrysalis stage and in some cases in 
the egg itself. 

If the parasite species is to survive, the sexes 
must be able to find one another and effect the 
fertilization of the egg; the female must be able 
to find and oviposit in 4 suitable host—a host in 
which her larve can survive and develop. She 
must have the necessary organ for inserting her 
egg into the body of the host, a sharply pointed 
ovipositor, and the impulse to plunge it in. In its 
turn, the larva must be adapted in structure and 
physiological functioning to live and grow in the 


_* Substance of the presidential address before the Linnean Society 
of London on May 24. 





NATURE 


729 


BIOLOGICAL ADAPTEDNESS AND SPECIALIZATION 
OF INSTINCTIVE BEHAVIOUR* 


By Dr. E. S. Russeti, O.B.E. 


very special conditions afforded by the interior of 
the host. That it is so adapted and specialized is 
well illustrated in the excellent description given 
by Cameron! of the larva of the ichneumon Glypta 
hasitator, a parasite of the caterpillar of the pea- 
moth Cydia nigricana, in which he directs special 
attention to the adaptations in the cephalic 
skeleton and jaws. This apparatus is more de- 
veloped in the first and fourth stage larve than 
in the second and third; in the first stage it is 
required for the act of eclosion from the egg, and 
in the last stage for feeding on solid food. “In 
the earlier stages,’’ he writes, “the parasite larva 
obtains nutriment in a fluid condition, but in the 
last instar it has to live mostly on solid food, con- 
sisting of the remaining tissues of the host, such 
as the fat-body, etc., and for this work it requires 
stronger mandibles and a stronger supporting 
skeleton. Stronger mandibles are also useful when 
the time comes for it to break through and cast off 
the skin of its host. The arduous task of cocoon 
spinning is carried out in this stage. The latter 
function is specially provided for by the trans- 
formation of the salivary gland and its opening 
into a silk gland and a spinneret, respectively. 
. . . In the second and third stages the cephalic 
skeleton is present, but the parts are only weakly 
chitinized, from which it would appear that it has 
no special function to perform save that with each 
moult the parts get successively larger in prepara- 
tion for the work awaiting them in the final 
stadium.” 

Here we have an excellent example of that pro- 
leptic or anticipatory formation of special struc- 
tures to meet coming needs which is so striking 
a feature of the directive process of development ; 
and it seems clear that without these special pro- 
visions, and many others of an adaptive kind, the 
larva could not successfully carry through its 
development. 

Turning now to the behavioural adaptations con- 
cerned in the finding of a suitable host, we see 
at once their vital importance for the continued 
existence of the species. From the very fact that 
@ parasite species continues to exist we can infer 
that a sufficient number of females manage regu- 
larly to find and oviposit in suitable hosts. They 
must have therefore the impulse to seek for such 
hosts, and the power to recognize them in some 
way, by their specific smell, or by their size and 
shape and texture, or by some other characteristic. 
Every species that persists and maintains itself 
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successfully must be, as regards its females, bio- 
logically adapted and specialized to find and 
parasitize a host or hosts in which its offspring 
can develop normally. Some species limit them- 
selves to a single kind of host ; others successfully 
parasitize a large number. There are therefore 
degrees of specialization or restriction. 

Let us consider the nature of this instinctive 
predisposition. It seems unreasonable to suppose 
that the ovipositing female is guided in her choice 
by explicit knowledge that such and such a host 
is a suitable one for the development of her egg, 
and acts with intelligent purpose. She knows 
nothing of her egg qua egg, that is, as something 
which will develop into a larva and adult ; it is 
to her merely ‘something to be laid’. She can 
know nothing of the nutritive relations that will be 
set up between her larva and the host. The animal 
seems inconceivable that the female can have such 
knowledge ; she is an insect, not an entomologist. 
The fact that instinct can err and is easily led 
astray in abnormal or unusual situations is suffi- 
cient to show that no supernatural faculty of direct 
intuitive knowledge is involved, as Bergson believed. 

We see then that instinctive behaviour is not a 
matter of the intelligent and purposive pursuit of 
ends ; it is a matter of specialized and pre-adapted 
capacity—the capacity or predisposition to per- 
ceive certain things and events, and to act in a 
particular manner with reference to them. It knows 
what to do about them, though it does not know 
why. As Spaier* has well said, instinct is character- 
ized by savoir faire, as distinct from connaissance. 

Instinct is specialized on the perceptual side as 
much as on the executive. The female having the 
instinctive disposition to seek out a particular 
host is guided by some perceptual clue which 
is normally associated with that host alone, and 
this clue may be both simple and normally ade- 
quate—a specific smell for example, associated 
with an object of a certain size and shape. 

The chalcid Microplectron fuscipennis, for in- 
stance, is restricted in her attacks to the resting 
larva of the saw-fly Diprion, which is enclosed in a 
cocoon*. She does not, however, seek what we 
think of as ‘a cocoon of Diprion’; she cannot 
form a concept such as this ; she simply seeks an 
object (or manipulandum, as Tolman would call 
it) which is attractive to her as ‘something to be 
pierced’ with her ovipositor, an object that has 
this particular functional valence. 

She is able to distinguish this object from 
other similar objects, by means of a few sensory 
characteristics, such as smell, shape and texture, 
which are not necessarily those which we 
perceive as diagnostic of a Diprion cocoon. She 
is adapted and specialized in her sensory 
capacities in such a way as to perceive and be 
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attracted to certain specific objects (Which ay 
biologically suitable for the development of he 
eggs), and to be impelled to oviposit in them, j, 
preference to other similar objects. Such object 
alone have for her oviposition valence. 

This specialization and adaptedness of inst inctiye 
behaviour on the perceptual as well as on the 
executive side is obviously just one aspect or 
expression of the adaptive specialization which 
characterizes the individual and the species ag 
whole. 

Correlative with the fact that animal species are 
adaptively specialized is the fact that they nor. 
mally live in a more or less definite and specialized 
environment or ecological norm, which is optimal 
for their vital requirements. This may be ex. 
tremely restricted, as in the case of caterpillars 
which feed on one kind of plant, or live in a 
specialized environment, as do the leaf-miners ; or 
it may be very wide, as in the case of many far. 
ranging birds and fishes. It is impossible to define 
it except in terms of the functional needs and 
requirements of the species, with which it is corre- 
lative. It may alter radically in the course of 
the individual life; many teleostean fish com. 
pletely change their habits and habitat when they 
change over from a free-floating planktonic exis. 
tence to a life on the bottom of the sea, and drastic 
changes in life-habits and the ecological norm are 
notoriously shown by holometabolic insects. 

It is a very interesting problem of animal be- 
haviour to determine how a species finds and re- 
mains in the ecological norm appropriate to each 
particular stage of its life. This is too big and 
comprehensive a question to be tackled here in 
detail, but I propose to consider in outline some 
of the ways in which animals contrive to lay their 
eggs in the special ecological norm which is suit- 
able for their development. 

In the simplest case, the animal deposits its eggs 
within its own ecological norm; the pond-snail 
Lymnea, for example, lays its gelatinous masses 
of eggs on the vegetation of its home pond ; many 
shore fish, like the blennies and gobies, fix their 
eggs in crevices of the rocks within their normal 
habitat. But it often happens that the ecological 
norm for the eggs and larva is quite different 
from that of the adult ; especially is this the case 
with insects that undergo metamorphosis, and with 
marine animals that have pelagic larve. In such 
cases the female usually selects for oviposition 
either the ecological norm required by the larve or 
a place from which this norm can be reached. An 
insect, for example, may oviposit directly on the 
food plant of its larva, or on the substance, such 

as dung or carrion, on which the larva feeds. If 
it has an aquatic larva it may oviposit on the sur- 
face of the water, like many dragonflies, or it may 
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insert its eggs in plants growing in or near the 
yater. Many marine fish normally spawn up- 
wurrent, in such @ position that their floating larve 
sre usually drifted down towards an area in which 
they find suitable conditions for their later de- 
velopment and growth‘. 

Here are two examples of the selection by insects 
of the general environmental conditions required 
by their larva. A species of tsetse fly, Glossina 
palpalis, found on the shores of Victoria Nyanza, 
feeds by preference on reptilian rather than 
mammalian blood ; it is most numerous on the 
open beach and banks of streams which crocodiles 
and Varanus frequent. Here also are found its 
pupe in greatest numbers, adjacent to the food 
supply when they hatch out. Hale Carpenter* made 
a careful study of the exact locations where the 
females deposited the mature larve they produce. 
He concluded that they sought out with great 
accuracy areas of loose, dry soil, well shaded, with a 
surface exposed to the air, within a few yards 
of high-water mark, but beyond the reach of the 
water. 

Similar care in the selection of a suitable place 
in which to lay her eggs is exhibited by the flying 
imago of the ant-liori, Myrmeleon formicarius. 
Qn warm summer evenings in the twilight the 
females are to be found flitting round the sun- 
warmed sandy spots where were situated the 
funnels in which they lived as larvz*, and in these 
areas they deposit their eggs. These spots must be 
warm and dry and sunny, preferably sheltered 
from the rain by an overhanging bank or tree, and 
floored with sand or dust in which the larve can 
dig their conical funnels. If the female chooses an 
unsuitable spot, the larve on hatching will move 
about until they reach their proper ecological 
niche, guided by light and temperature. 

Selection of a position for egg-laying from which 
the young will normally reach their ecological 
niche is well illustrated by the cicadas. In their 
immature state, which may last for many years, as 
in the famous ‘seventeen year locust’, these insects 
live underground, in narrow vertical shafts, getting 
their food by sucking the juices of roots. When 
the time comes for metamorphosis, the nymphs 
emerge from their burrows in the late spring, and 
immediately seek out some plant or tree, which they 
climb and to which they cling, while they burst out 
of the nymphal shell as fully formed imagos. 
Magicicada septendecim, according to the careful 
investigations of Andrews’, treks steadily and 
persistently towards the nearest tree—which it 
perceives visually, not as a complex thing such as a 
tree appears to us, but “as an area of greater or less 
light contrasted with the background’”’. If it is 
prevented from reaching a tree it will climb up some 
other vertical object, like the palings of a fence, 
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chicken wire, or tall grass stems, and metamorphose 
on them. “If it encountered a man lying down,” 
writes Andrews, “it surmounted him and walked 
on over him to the tree, but if the man were 
standing up beneath the tree the cicada might 
climb up him and even transform fastened to his 
clothing, without reaching the tree” (p. 281). So 
what this species of cicada seeks is not “‘a tree’’, but 
some vertical object, standing out against the 
visual background, which it must climb. In 
natural and normal conditions this object is, 
generally, a tree, and for another purpose, that of 
oviposition, a tree is for the female the biologically 
suitable object. This is reached through very 
simple, but normally adequate, behaviour— 
behaviour adapted to a normal environment, which 
contains more trees than, for example, posts. 

All the kinds of cicada insert their eggs in the 
tissues of plants, to the number of several hundreds, 
either in the twigs and branches of bushes and 
trees, or in the stems of herbs or grasses. They are 
not very specific in their choice, though the 
European T'ibicen plebeia often selects the dry stems 
of the asphodel for oviposition. With respect to 
M. septendecim, Andrews tells us that they 
“commonly work upon twigs of about the thickness 
of a lead pencil and often of last year’s growth. 
When they use smaller twigs this frequently works 
disaster as the twig breaks off and hangs with dead 
leaves or falls to the earth”’ (p. 287), and the eggs 
laid therein do not develop. Sometimes cicadas 
will lay eggs in quite unsuitable places ; 
Melampsalia cingulata has been known to oviposit 
in an apple*, T'ibicen erratica in the boards of a shed 
roof, and on the handles of hoes left standing during 
the dinner hour. More remarkable still, M. 
septendecim has been seen trying to insert eggs in 
the iron rod of a bridge, extruding seven. 

These scattered observations suggest that the 
instinct of the female when ready to lay is simply 
to climb upwards ; normally this means climbing 
up a tree or a bush or a stem, and normally this 
action will lead her to a suitable site for oviposition. 
When she comes across man’s handiwork her 
instinct to ascend does not lead her to a suitable 
spot—but she oviposits all the same. Instinctive 
behaviour is adapted to the normal or most usual 
situation to be encountered by the species, and 
fakes no account of the unusual. 

The cicadas do not lay their eggs in the ecological 
niche inhabited by the larve or nymphs, which,as we 
have seen, is underground in proximity to the roots 
of trees and other vegetation on which they feed. 
They lay their eggs, however, in places from which 
this habitat can be reached, by the simple device 
of falling to the ground and burying. The larve 
hatch out as tiny sheathed nymphs, the size of a 
flea, and climb out of the egg-nest towards the 
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light, moving outwards or upwards to the ends of 
the twigs ; then after a varying period of time, a 


quarter of an hour to several hours, they let them- 
selves fall to the earth, where they immediately 
creep down any crevice or actually dig them- 
selves in. 

Snodgrass*® gives the following description of the 
behaviour of newly hatched Magicicada septendecim 
which he placed in a pan of earth. “These at once 
proceeded to get below the surface. They did not 
dig in, but simply entered the first crevice that they 
met in running about. If the first happened to 
terminate abruptly, the nymph came out again 
and tried another. In a few minutes all had found 
satisfactory retreats and remained below. The 
avidity with which they dived into any opening 
that presented itself indicates that the call to earth 
is instinctive and imperative with them once their 
feet have touched the ground”’ (p. 408). Andrews’ 
describes how the newly hatched nymphs of the 
same species squeeze themselves into crevices and 
cracks in the ground, fall down or climb down the 
holes left by their parents on emergence from their 
seventeen years sojourn below ground ; he found 
that they could actually dig into the ground, 
slowly but surely. 

Active burrowing has been observed also by 
Fabre and by Myers. Fabre’s specimens (Tibicen 
plebeia) ran around for two hours before burying ; 
when they were dug up they re-buried themselves 
immediately. Myers’s young nymphs of Melamp- 
salta leptomera placed on moist sand buried at once, 
twelve disappearing under the surface in ten 
minutes; after twenty-four hours some were 
three inches down. 

Another example of oviposition in a place from 
which the newly hatched insect can, usually, 
reach its ecological niche is afforded by the 
dragonfly Lestes viridis, the larva of which is, like 
those of all dragonflies, aquatic. The female lays 
her eggs in the autumn on the underside of sallow 
or osier stems, forming galls. In the spring the 
larva hatches out, enveloped in its pro-nymph 
sheath. “By a strong bending of the body it 
jumps clear of the stem, and usually falls into the 
river. If, however, it falls on to the ground, it 

skips vigorously about, until, aided by the slope of 
the ground towards the river, it eventually jumps 
into the river’’*. There it floats back downwards 
until it emerges from its sheath and takes up life 
on the bottom. 

Deposition of eggs directly on the food plant 
or on other objects or substances suitable for 
the growth of the larve is of course a wide- 
spread phenomenon in insects. Here are a few 
examples. 

In the Lepidoptera the female generally lays 
her eggs on the food plant or plants of the larva, 
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and this is often found by its smell. The following 
examples I take from Hering’s book". ; 

The goat moth Cossus ligniperda, the cater. 
pillars of which live in the woody tissues of willoy 
and other trees, seeks out injured parts of the trunk 
on which to lay her eggs. The wound tissue being 
rich in nutritive substances forms a good spot for 
the larva to begin life, and from such spots it later 
burrows into the wood. Generally fermentatigy 
occurs at the wound, with production of acid and, 
characteristic smell. It is this smell that attract; 
the moth. One has been observed to settle down 
on a streak of vinegar on the tree trunk and at tempt 
to find the wound in which to lay its eggs. 

The butterfly Papilio demoleus normally oviposits 
on the orange-tree. It has been seen to lay eggs on 
various plants and on the ground to leeward of g 
strongly scented tree, these being so strongly 
impregnated by the smell as to be for the butterfly 
functionally equivalent to the parts of an orange. 
tree. 

Females of the moth Acronycta auricoma kept in 
a box with their food plants were found to lay, not 
on the plants, but on the sides and bottom of the 
box, which was presumably impregnated with their 
smell. A similar state of affairs was found by 
Thompson and Parker’? when studying host 
selection in the corn-borer Pyrausta nubilalis; 
females confined in cages with their food plant laid 
a considerable proportion of their eggs on the 
wood-work and the plant pots. These observations 
suggest that the chief valent characteristic of the 
food plant is its smell. 

The fruit-fly Drosophila ampelophila lays its eggs 
in fermenting fruit, which it finds by smell. The 
experiments of Barrows'* have shown that it 
exhibits an optimum response to a mixture of ethy! 
alcohol of 20 per cent and acetic acid of 5 per cent, 
which are about the strengths found in fermented 
apple juice. 

A very interesting case has been described by 
Miss Ilse“ from which it appears that the female 
cabbage white butterfly Pieris brassice may be 
guided in part by colour sense in finding the cabbage 
and other plants on which it lays its eggs. When 
hungry these butterflies give a specific feeding 
response to red, yellow, blue and violet colours 
such as occur in flowers; when they are set on 
egg-laying, however, they give a peculiar ‘drum- 
ming reaction’ with the first pait of legs, and this is 
elicited by any object which shows colours ranging 
between emerald green and greenish blue. During 

this phase yellow and pure blue colours are dis 
regarded ; the drive to egg-laying shifts attention 
to greens and greenish blues, characteristic of the 
leaves on which it normally oviposits. 

A similar case was described by Knoll in 1922, 
whose observations are summarized by Boden- 
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heimer as follows: “The colours to which the 
hawk-moth Macroglossa stellatarum is attracted, 
change, in the gravid female, to that of chlorophyll, 
and this attraction, coupled with the smell of 
stheric oils of Galium, guarantees the proper ovi- 

ition and development of the caterpillars” 
ip. 48). 

Regarding the choice of suitable hosts for their 
eggs by the parasitic Hymenoptera and Diptera a 
great deal of interesting work has been done, 
especially in the field of applied entomology. 
These insects lay their eggs in, or on, a great variety 
of Arthropod, chiefly insect, hosts, and their choice 
of a host may be highly specific, being limited to a 
particular stage—egg or caterpillar or pupa— 
of one species or of a narrow range of species. The 
Chaleid Ooencyrtus kuvanae, for example, limits 
her attacks principally to the eggs of the gypsy moth 
Porthetria dispar, though in the laboratory she will 
parasitize the eggs of eight other species of 
Lepidoptera”. Or the species may be ‘poly- 
phagous’, attacking a wide range of hosts ; Comp- 
silura concinnata, a dipterous (Tachinid) parasite, 
injects its living larve into caterpillars of more than 
fifty species, including saw-fly ‘caterpillars’. 

But whether the choice is wide or restricted, the 
hosts chosen are in general such that the young can 
develop successfully in them ; the choice is adaptive 
—and may be highly specialized. 

That a parasite species in natural conditions 
rarely oviposits in a host unsuitable for its progeny 
has been conclusively shown by Thompson”. 
He has examined many thousands of hosts of all 
kinds, and has found that, with insignificant 
exceptions, they contained only parasites which are 
known to be capable of development in the hosts in 
which they occurred. The evidence indicates, he 
concludes, “that the choice of the host by the 
parasite is, in general, both specific and adaptive. 
The parasite is restricted to certain kinds of hosts ; 
these kinds are, generally, the kinds suitable for 
the offspring” (p. 355). The instinctive activities 
of the parasitizing female are therefore, like most 
instinctive actions, both adapted and specialized. 
In normal and natural conditions the parasite will 
usually choose the right or biologically adequate 
host. In abnormal conditions, as when it is 
prevented from access to its normal hosts, it may 
oviposit in hosts or in objects which are unsuitable. 

How does the insect, in natural conditions, find a 
certain kind or kinds of hosts ? We cannot suppose 
that it knows by intellectual process that such and 
such hosts are suitable, and we have no reason to 
think that instinct is a magical faculty which gives 
the animal intuitive insight into the nature of 
things. It seems then, as I have indicated before, 
that the insect must be guided by perceptual clues, 
to which it is predisposed or pre-adapted to respond, 
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and that these clues, or “sign posts’’, as Thompson 
calls them, are normally adequate to indicate the 
suitable object. 

Summing up, we may provisionally conclude that 
each animal species has an innate predisposition 
to perceive, and act with reference to, particular 
objects and events, which alone have valence for it. 
It appears also that these objects and events are, 
in normal circumstances, biologically significant 
in relation to its special mode of living, of satisfying 
its needs and requirements, and of perpetuating its 
kind. We have clear indications too that in many 
cases the biologically suitable object, such as for 
example the right kind of host in which to oviposit, 
is distinguished in perception from others less 
suitable by means of a few valent characteristics, 
such as a specific smell, size or shape, often linked 
with one another. These are, for the animal, 
perceptual or sensory clues or signs, to which it 
is predisposed, or pre-adapted to attend, and they 
normally indicate, sufficiently well, the biologically 
suitable object. These signs are, therefore, 
normally adequate. 

The possibilities of perception are of course 
limited by the animals’ sensory equipment. What 
an animal can see depends upon the nature of its 
visual receptors ; one does not expect fine visual 
perception from a frog or a mouse, or vision at all 
from an earthworm. The general character and 
scope of an animal’s sensory and perceptual field 
is clearly determined by its sense organs; an 
orb-spider lives in a sensory world in which tactile 
and vibratory impressions are all-important, a bee 
in a world of specific scents, colours and shapes. 

But the point of interest is not so much the 
sensory limitation and specialization of the possible 
perceptual field, but the fact that not all the 
potentially perceptible objects and events in the 
sensory field are valent, but only, as a rule, those 
that are biologically significant. Thus the honey- 
bee is specialized to attend instinctively to the 
scents of flowers, and cannot be trained to other 
scents, although its olfactory sense is highly 
developed ; also it pays particular attention 
to images or figures that resemble or suggest 
flowers, and much less to images of unbroken 
contour (refs. in K. von Frisch"*)—it has an 
instinctive predisposition to seek out flower-shapes. 

To many objects and events in its physical 
environment the animal remains behaviourally 
neutral ; it does not notice them ; they possess no 
valence for it. Only a few events will rouse it to 
attention and action. Here is an example. The 
slow-worm Anguis fragilis is, according to Wood- 
Jones and Porteus”, singularly irresponsive to 
what goes on around it, “but let anyone who 
wishes to test its powers of vision . . . arrange 
that a little grey slug shall wander into the picture 
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and note the instantaneous effect that this pro- 
duces on the Blind Worm. The little grey slug is a 
biologically relevant stimulus, since in the ordinary 
way Limaz agrestis forms the elected article of diet 
of Anguis fragilis.” Now what the blind-worm 
perceives is not a slug, as we perceive and recognize 
it, but merely something of a particular size, shape 
and mode of motion, which has food-valence. We 
must carefully guard against the fallacy of assuming 
that animals perceive objects in the detailed and 
complex way that we do, as continuing ‘things’, 
recognizable by a large number of associated 
characteristics ; the evidence tends to show, on the 
contrary, that animals may attend to and perceive 
only one or few characters of objects. That is why 
their perception sometimes leads them astray. 
Many of the so-called aberrations of instinctive 
behaviour are quite understandable when we 
realize these two things: (1) that the animal’s 
sensory or perceptual field is often a very simple 
one, and (2) that in normal conditions the events 
and the objects possessing valence are usually 
objects and events that are biologically significant. 
‘Aberrations’ occur when, in unusual circumstances 
or by exception, the valent characteristic or clue 
crops up as a character of a biologically unsuitable 
object. But the animal does not necessarily 
confuse the two different perceptual objects— 
the suitable and the unsuitable ; it may perceive 
only the valent characteristic which is common to 
both, and fail to perceive the differentia of the two. 


Within the limits of its instinctive perception, then, 
it does not err or make a mistake ; it is misled. 

The fact that the sensory or perceptual field ig 
usually a fairly simple one helps in some meagyr. 
to reduce the mystery of instinctive behaviour - 
we have no need to assume that an animal is attuned 
by heredity to recognize, without prior experience 
a highly complex and specific object, such as jt 
appears to us. 
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STABILITY OF MINERALS IN SEDIMENTARY ROCKS* 
By Pror. P. G. H. Boswett, O.B.E., F.R.S. 


8 the rocks which form the continental masses 

are disintegrated by the action of weathering 

and other geological agents, their detritus accumu- 
lates to form sedimentary rocks, ultimately on the 
sea-bed. In most instances, the constituents of 
these sedimentary rocks afford a clue to the 
character of the parent material and furnish 
information about the probable source and direc- 
tion of transportation of the detritus (provided, of 
course, that the investigation is carried out over 
a sufficiently wide area). In the majority of 
sediments, especially the coarser types, the bulk 
of the grains consist, however, of the common 
mineral quartz, which yields little evidence of a 
particular source, for it is widely distributed 
throughout almost all types of rocks. It is able to 
survive many cycles of erosion because of its high 


* Abridged from Part 2 of the presidential address to the Geo- 
logical Society, March 1941. 


resistance to chemical alteration and mechanical 
disintegration. But certain other constituents, 
usually of rarer occurrence, known as the heavy 
detrital minerals because of their higher density 
(>29), are of much greater value as clues to 
origin, for many of them are characteristic of 
particular rock-types. 

Of the many interesting problems that have 
arisen from the study of the occurrences of these 
minerals, that of the relative chemical stability of 
various detrital species is perhaps the most 
important and urgent at the present time. Deduc- 
tions about the origin of sedimentary rocks, based 
on the varying proportions of constituent minerals, 
rest on the assumption that their present distri- 
bution either does not differ greatly from the 
original distribution (when the sediments were 
deposited) or has suffered changes which have 
affected all the minerals to a similar extent. In 
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ome cases, at least, such an assumption is un- 
warranted, for we have good reason to believe 
that the less stable species gradually decompose 
in the course of geological time. We find it neces- 
ary, therefore, to devise some means of assessing 
the extent of post-depositional changes in mineral 
assemblages. Obviously, we can call to our aid 
experimental work in the laboratory; and the 
results of such work have shown that minerals 
vary considerably in their resistance to attack by 
weak reagents like dilute mineral acids, humic 
acids, carbon dioxide saturated water and alkalis, 
although the effects, especially on detrital grains, 
have not yet been fully investigated. Natural 
conditions are difficult to imitate; for geological 
time is not available in the laboratory: we 
attempt to compensate for this by increasing the 
concentration of the reagents, but there are 
obvious objections to such a course. Nevertheless, 
we can reasonably hope to throw light on the 
natural processes by making the period of attack 
as lengthy as is humanly possible ; also, we can 
try to simulate the field-conditions by adjusting 
the composition of the reagents to that of various 
ground-waters, and to imitate the resurgent action 
of their seasonal rise and fall. 

Apart from experimental work of this kind, 
evidence bearing on the question of the post- 
depositional stability of detrital minerals can be 
obtained from field-studies. It is furnished by (a) 
the comparison of the varying incidence of mineral 
occurrences throughout the stratigraphical column, 
especially the comparison of Recent with older 
sediments, (6) the quantitative study of the 
various minerals of an assemblage from a par- 
ticular formation throughout its lateral and 
vertical extent, and (c) the alteration-phenomena, 
especially as regards the form and surface features, 
exhibited by individual mineral grains. 

Our experience of the considerable resistance 
usually offered by rock-forming minerals to solution 
and our familiarity with the ubiquitous occurrence 
of detrital minerals may lead us unconsciously to 
over-emphasize their durability. We may find it 
a useful corrective, therefore, to bear in mind the 
significance of two important factors, first, the 
almost unlimited draft on geological time that is 
available and, secondly, the relatively large surface 
area that is open to attack in the case of these 
minute grains. The work of several investigators, 
including Tamm, Stevens and Brammall, gives 
point to this latter consideration, for they found 
that most of the rock-forming minerals are hygro- 
scopic when finely powdered, and are partially 
dissociated, the water then giving an alkaline 
reaction. The importance of these examples of 
hydrolysis at ordinary temperatures and pressures 
is manifest, for they suggest that, once such 
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minerals are reduced by natural mechanical action 
to the size of the clay grade, their decomposition 
will probably be rapid ; and, even in their coarser 
state, the grains are scarcely likely to escape 
corrosion under the action of ground-waters. 

It is axiomatic to say that, other things being 
equal, the longer the time available for percolating 
water to act on minerals, the greater will be the 
amount of decomposition and the more complete 
the elimination of vulnerable constituents. Several 
investigators have directed attention to the fact 
that the relative abundance of certain minerals 
(such as andalusite, kyanite, the pyroxenes, the 
amphiboles, etc.) decreases with the increasing 
geological age of the sediments. Most striking, in 
this connexion, is the contrast between the mineral 
assemblages of the Recent or Pleistocene deposits 
and those of more ancient sediments. The former 
assemblages are rich in heavy constituents, both 
as regards variety and abundance, and the grains 
are often exceptionally beautiful. The number of 
species identified from an individual sand may be 
forty, sixty, or even more. In all, about a hundred 
and sixty rock-forming minerals have been found 
in sedimentary rocks, that is, practically as many 
as are known to occur in the parent crystalline 
rocks, if we exclude species of great rarity. But 
about forty of these, including the rarer species, 
can be found only in geologically youthful deposits. 
As they occur in ancient crystalline rocks, which 
have undergone erosion in the normal course of 
events in past epochs, their absence from the 
corresponding ancient sedimentary formations 
must be attributed to subsequent decomposition. 

Passing to the consideration of the evidence 
furnished by the quantitative study of the occur- 
rence of various minerals in a particular sediment, 
I may recall that, when the character of the 
mineral assemblage was used as a clue to the 
provenance of the detrital material, the progressive 
changes in relative abundance and size of grains 
of significant minerals, as the deposits were traced 
laterally, were interpreted as an indication of the 
relative distance from the source-rocks and thus 
of the probable direction in which they lay. This 
deduction followed from the assumption that, as 
the source became more and more distant, the 
less stable minerals were gradually eliminated in 
the reverse order of their resistance to abrasion, 
fracture and chemical decomposition. But any 
complacency we might have felt about the correct- 
ness of conclusions based on such evidence must 
have suffered a shock when R. Dana Russell pub- 
lished recently the results of his detailed researches 
on the lengthy transportation of minerals by the 
River Mississippi. Here we might have expected 
to get clear evidence of the gradual disappearance 
of the less stable elements. However, Russell 
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found that the eliminatory effects appear to have 
been greatly over-estimated, at least with respect 
to the sand sizes. 

The concept that even such ‘weak’ minerals as 
the pyroxenes, amphiboles and the felspars are 
unable to survive more than a few hundred miles 
of transportation because of abrasion during the 
journey is quite erroneous. Abrasion produces 
only minor changes in the mineral composition of 
Mississippi River sands in 1,100 miles of transport, 
and even these changes are largely offset by other 
factors, especially progressive sorting according to 
size. Similarly, chemical decomposition during 
transportation also plays but a minor part. The 
net result is that sands reaching the Gulf of 
Mexico have nearly the same composition as those 
at Cairo, Illinois. In order that the general 
applicability of his conclusions may be tested, 
Russell pleads for similar investigations of other 
river deposits, and of beach and dune sands ; we 
shall await these new results with great interest 
for, although it has been claimed that the gradual 
elimination alongshore of certain minerals has 
been established, the investigations have been 
less intense than Russell’s and the area covered 
in each case was more restricted. 

As the challenge thus thrown out must be met 
we may find it desirable also to re-investigate in 
at least the same detail those ancient sediments 
from which deductions have been made about the 
source of the material. Although, in certain 
instances, we may have erred on the side of bold- 
ness in framing our postulates, I am by no means 
convinced, after a fresh study of the European 
literature, that we have depended on them to 
such an extent that we have in consequence been 
led into serious error. In those cases where we 
have relied on the progressive diminution in size 
of significant detrital minerals, with or without 
reduction in variety of constituents (and such cases 
are numerous), and have taken due account of the 
grading of the sediment, we have doubtless gone 
but little astray. Also, for some time past, we have 
been less inclined to be dogmatic in our inferences 
about the source of detritus, based on records of 
mineral frequencies, largely because of our con- 
viction that the potency of post-depositional 
processes should not be underestimated. In those 
instances where the grade of a sediment remains 
approximately uniform as the formation is traced 
laterally, the question of variation of frequency 
with grain-size obviously does not arise. The same 

is true if the grading varies, provided that all 
grades of the sediment have been subjected to 
mineral analysis. In either of these cases, a pro- 
gressive change in the abundance of particular 
minerals may depend on one or both of two 
factors, distance of transportation and effects of 
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post-depositional processes. Recent work (fo 
example, that of F. Smithson, referred to below) 
bids fair to enable us to distinguish between the 
operation of these two factors. 

It is a common experience that heavy minerals 
are often rare in coarse sands, other than natural 
concentrates, but are plentiful in less coarse seqj. 
ments down to the clay grade, their distribution 
in the various grades being determined by their 
equivalent hydraulic value. As disintegration 
proceeds and the deposits become finer as a whole. 
the heavy minerals may be lost to sight because 
they have passed into the finest grades. The 
opportunities afforded for investigating al! the 
grades of a present-day sediment are obviously 
much greater than in the case of a ‘fossil’ sediment. 
for portions of the latter have usually become 
inaccessible as a result of erosion or burial. Our 
conclusions must then be based on a part only of 
the deposit, but it has yet to be proved, from 
studies of Recent deposits, that they are thereby 
invalidated. 

The survival of minerals after they have been 
incorporated in a sediment clearly depends on the 
ease or difficulty with which water can percolate 
through the deposit. Having regard to its slower 
passage through fine-grained rocks, we might 
expect such rocks to remain richer mineralogically, 
were it not that there is the offsetting tendency 
for clays, because of their mode of origin as the 
finest products of decomposition of other minerals, 
to be deficient in mineral variety. The conditions 
under which the differential effects of percolation 
are likely to be greatest are those where sands are 
protected by an impermeable cover. Not only 
should we then expect that a considerable pro- 
portion of the less resistant minerals would be 
retained in the sands, but also a vulnerable species 
(such as apatite, for example) would survive in 
quantity. Actual observations in Great Britain 
and the United States have shown this to be the 
case. The contrary state of affairs should be found 
in sands lying in a basin of clay, with the resurgent 
effect of ground-waters in full play. 

By intensive study of the petrology of a specially 
chosen sediment, directed to a comparison of the 
relative abundance of particular minerals in 
relation to their ‘pathology’ and the grading of 
the sediment, light may be thrown on the efficacy 
of the post-depositional processes. The formation 
selected for study should preferably have a well- 
defined and fairly characteristic heavy mineral 
assemblage, and have been accumulated in such 
a way that all parts of its outcrop are approxi- 
mately equidistant from its source-rocks. Even 
if these conditions are not exactly fulfilled, valuable 
results can be obtained from the investigation of 
a suitable sediment, as witnessed by F. Smithson’s 
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attack on just such a problem recently. Briefly 
sated, his method has been to study theoretically 
the variations in proportion shown by the heavy 
minerals as @ result of sorting, of mineralogical 
changes such as decomposition and reconstitu- 
tion, and of other processes. He has compared these 
results with the data obtained from the quanti- 
tative investigation of natural deposits. The 
similarities in the results, which are clearly 
demonstrated by graphical expression, seem too 
marked to be fortuitous. From his detailed 
studies of the Estuarine Series of the Jurassic of 
Yorkshire, he has been able to prepare maps 
showing changes in a number of mineral characters 
in ‘contour’ form. 

Among the features thus represented in Smith- 
son’s work are the diminution in the richness of 
the mineral assemblages, in the percentage of 
samples containing garnet, in the estimated 
frequency of garnet and in the actual percentage 
of the mineral, as the middle of the Yorkshire 
basin is approached. The result of plotting the 
frequency of apatite is somewhat similar. On the 
other hand, the frequency of ilmenite + leucoxene, 
the frequency of authigenic pyramidal anatase and 
the percentage of zircon showing outgrowths (all 
secondary features and doubtless post-depositional) 
increase regularly towards the middle of the basin. 
Thus the pattern of the maps suggests that, along 
the tectonic axis (where the rocks are downfolded), 
there is an oval belt in which certain processes 
have been most active, leading to decomposition 
of garnet, the general impoverishment of the 
mineral assemblage, and certain secondary changes 
such as the production of outgrowths and new 
minerals. If all the mineral characters (including 
size and relative dimensions of grains) are treated 
statistically one by one and recorded on maps, an 
interesting result appears. Had the characteristics 
been preserved as they were when the sediments 
were laid down, all the maps should have pre- 
sented, as it were, a picture of the palzo-geo- 
graphical conditions prevailing at the time of 
deposition. Instead, we find that, owing to some- 
what localized mineralogical changes, many of the 
maps present a generalized picture of the tectonics 
of the area, and in some, doubtless, both pictures 
are confused. If in some cases, then, impoverish- 
ment increases in proximity to the middle of 
structural basins rather than basins of deposition, 
we can understand how it was that the frequent 
coincidence of the two types of basins contributed 
to the widespread belief that progressive elimination 
of minerals increased with transport and afforded 
a clue to the distance and direction of the source. 

Turning now to the third line of evidence, that 
furnished by the form of mineral grains, we recall 
that faceting, notching and fraying of detritals 
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have frequently been recorded from many ancient 
sediments. These features have been imitated in 
the laboratory by Bramlette (who treated garnet 
with hydrofluoric acid) and Mackie (who subjected 
various minerals to the action of acid potassium 
sulphate). Although, as compared with natural 
processes like the attack by ground-waters, such 
treatment was drastic, its duration was very short. 
Naturally corroded grains are especially charac- 
teristic of certain stratigraphical horizons, pre- 
sumably where the environment was exceptionally 
favourable. The type of corrosion, and therefore 
the form of the grains, differs according to the 
properties of the particular mineral, and the 
general composition of the sediment and the 
ground-water, although at present the relationship 
is far from obvious. 

The angles, where measurable, of the notching 
or etching are peculiar to the particular mineral, 
and are related to the directions of crystal 
axes, optic axes, cleavage, or other deter- 
minable properties. Edelman and Doeglas, after 
investigating a large number of these corroded 
grains, are convinced that the features are closely 
related to the etch-figures of the minerals, where 
they are known, and are ‘relict-structures’ marking 
a stage in the process of gradual elimination of the 
minerals. The features are certainly post-deposi- 
tional, for their delicacy and fragility are such that 
they could not possibly have withstood the 
rough-and-tumble of transportation. 

As examples of British stratigraphical forma- 
tions in which corroded grains are well developed, 
I may refer to the remarkable etching of garnet 
in the various sandy horizons of the Carboniferous 
system, the raggedness of the staurolite in many 
beds of the Permian and Triassic (in which the 
garnet is most frequently sub-angular or rounded), 
the frayed kyanite, saw-edged staurolite and lunate 
garnet of the Lias - Inferior Oolite sands, and the 
carious kyanite of the Northampton Ironstone. 
Numerous other examples could be cited to 
illustrate the selective character of the corrosion. 
Probably the phenomenon is related to the com- 
position of the local ground-waters, and its mani- 
festation depends on favourable conditions in the 
lithology and tectonic arrangement of the rock- 
succession, but until such relationships have been 
investigated in detail at particular localities, any 
discussion of the manner in which the post- 
depositional processes operate must be largely 
conjectural. 

P.S. Since the above was written, a paper by 
M. N. Bramlette has appeared in the Journal of 
Sedimentary Petrology for April 1941 on “The 
Stability of Minerals in Sandstone’’, which con- 
tains many new observations and amplifies the 
above remarks in several important particulars. 
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OBITUARIES 


Dr. Annie J. Cannon 


NNIE JUMP CANNON, who died on April 13, 

was born at Dover, Delaware, on December 11, 
1863. While still a very little girl her curiosity was 
attracted towards the stars ; and many evening hours 
were spent with her mother learning the constella- 
tions. When she left school, her father, despite the 
prejudice in those days against the university training 
of girls, sent her to Wellesley College where she 
graduated B.S. in 1884. Later she returned to 
Wellesley as a graduate student and studied physics 
under Prof. Sarah F. Whiting. After specializing in 
astronomy for two years at Radcliffe College she was 
appointed an assistant at the Harvard College 
Observatory under the inspiring directorship of E. C. 
Pickering. It was natural that here her interests 
should have become focused on variable stars and on 
the study of stellar spectra, the subject which was to 
become the great work of her life. In 1911 Miss 
Cannon was made curator of astronomical photo- 
graphs at Harvard, and in 1938 was appointed 
William Cranch Bond astronomer, a post created in 
honour of the first director of the observatory. 
Though she officially retired from the staff of the 
Observatory in the summer of 1940, she continued 
with active work in her old department until a few 
weeks before her death. 

Miss Cannon received many academic honours. 
Honorary degrees were conferred upon her by the 
University of Delaware, her own State; by the 
University of Groningen, Holland ; by Wellesley, her 
Alma Mater; by Oxford, by which university she 
was the first woman to be honoured with a doctor’s 
degree ; by Oglethorpe University ; and by Mount 
Holyoke College. In 1931 she was awarded the 
Draper Medal of the National Academy of Sciences, 
and in 1932 the Ellen Richards Prize. In 1914 she 
was elected an honorary member of the Royal 
Astronomical Society. 

Although much the greator part of Miss Cannon’s 
work consisted in the study of astronomical photo- 
graphs and in the compilation of her own and other 
people’s results, she was herself a very able observer. 
She made regular visual observations of variable 
stars, especially during the early years at Harvard ; 
and many of the photographs used in her investi- 
gations were taken by herself. In 1922 she spent 
six months at the Harvard station at Arequipa, Peru, 
photographing the spectra of the southern stars with 
the 10-in. Metcalf telescope. Her work on variable 
stars alone was very prolific. She was one of the 
pioneers in the photographic study of stellar varia- 
bility. She discovered 277 variable stars and 5 new 
stars, and published several extensive catalogues of 
variable stars. Perhaps her most important contri- 
bution to this branch of astronomy was her compila- 
tion of a bibliography of variable stars comprising 
more than half a million separate cards, which she 


always kept up to date, and which has |jon of 
immeasurable value to all workers in this field. 

By far her most important work was the pro:luction 
of the “Henry Draper Catalogue”, which in ning 
volumes of the Harvard Annals gives the spectral 
types and magnitudes of 225,300 stars complete! y over 
the whole sky down to about the ninth magnitude. 
Not only was Miss Cannon responsible for the 
examination and classification of the spectra and for 
the preparation of the material for publication, but it 
was mainly due to her that the system of classification 
adopted in the catalogue was developed and ultim. 
ately defined. The classification was first described 
by her in 1900, and again, with slight modifications, 
in 1912; most of the work of classifying the spectra 
was carried out between 1911 and 1915; the first 
volume of the catalogue was published in 1918 ; and 
the ninth and last volume was published in 1924. 
It was in 1922 that this same system of classification 
was adopted by the International Astronomical 
Union as the official system for the classification of 
stellar spectra. Since the publication of the main 
catalogue Miss Cannon had been working on its 
extension to fainter stars, down to about the 1 Ith 
magnitude, in the Milky Way and other special 
regions. She was occupied with this work up to the 
time of her last illness; and already one volume of 
the “Extension’’ had been published. 

Miss Cannon did much to further the study of 
science among women; and in 1933 she founded the 
Annie J. Cannon Prize to be awarded every few years 
to some outstanding woman astronomer. But there 
are other reasons why women of science are indebted 
to Miss Cannon; for through her lectures, through 
the example of her own work and enthusiasm, and 
through the help and encouragement which she so 
freely bestowed, she was an inspiration to all whom 
she came across. 

Miss Cannon was not only one of the greatest of 
women astronomers, she was also a woman with a 
great personality and wide interests, yet withal she 
was one of the kindest, simplest and happiest of 
women. She had friends all the world over, among 
the highest and the humblest, among the oldest and 
the youngest ; and when she was at home surrounded 
by her work she was never too busy to welcome them. 
In the death of Annie J. Cannon astronomy has lost 
one of its most valued workers and countless people 
a devoted friend. R. L. WaATERFIELD. 


Prof. Edmond Leplae 


News has just reached Great Britain of the death 
of Prof. Edmond Leplae, professor of agriculture in 
the University of Louvain, and director-general at 
the Belgian Ministry for the Colonies, which took 
place at Louvain on February 2. He had been 
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staying with his daughter and son-in-law in England 
ast long before the War, but unfortunately returned 
to Belgium and, when the German invasion occurred, 
he and his wife fled to France, without being able to 
reach Great Britain; after the collapse of France 
they returned to Louvain. It was the second time 
he had been made homeless by the Germans, but in 
the War of 1914-18 he had been able to get to 
Britain and continue his work. 

He studied at Louvain, and after making agricul- 
tural journeys in North Africa and Brazil, he returned 
there in 1901 to initiate a course in tropical agricul- 
ture. In 1910 the Belgian Government recognized 
the necessity for developing the agriculture of the 
Belgian Congo and appointed him director-general. 
He visited on a study mission the Dutch Indies 
and the British tropical Empire, and used the 
experience thus gained in organizing the agricul- 
ture of the Congo. It was necessary to provide 
schemes covering the needs of both Belgian colonists 
and native cultivators. One of the features which 
was being watched with interest was the introduction 
of certain compulsory crops into the native agriculture 
for the benefit of the native. 

Prof. Leplae was one of the leading Continental 
authorities on tropical agriculture, and his papers 
issued by the Belgian Ministry include some of the 
best published on the Belgian Congo. He became 
favourably known in Great Britain as the result of 
a report of an agricultural journey in the Congo 
showing the marked progress that had been made 
since the Belgian Government had taken over the 
country in 1908. Native agriculture had been much 
developed by the extension of rice, oil palm, cotton, 
rubber and other crops, and although few Belgians 
had gone out as planters, the living conditions had 
been so improved as to make possible a considerable 
extension of plantation industry. A Botanic Garden 
and Experiment Station had been established at 
Eala on the equator, and there were other experi- 
mental farms in other parts of the country, among 
them, at Api, a station for the study and the rearing 
of elephants. 

Prof. Leplae’s special interests were the conserva- 
tion of the soil and the development of livestock. 
He published several important papers on the latter 
subject and did pioneering work on the conditions 
necessary for the healthy growth of the animals. 
The best known is his long report “Organisation et 
exploitation d’un élevage au Congo Belge’’, the first 
edition of which was published in 1926 and the 
second in 1933; this dealt mainly with cattle; a 
later report dealt with sheep. 

Others of his papers dealt with coffee and with 
quinine; he early realized the danger of allowing 
the Congo to become too dependent on the Dutch 
Indies and advocated a wider culture of cinchona in 
the Congo. 

Leplae will long be remembered both for his 
contributions to scientific agriculture and for his 
charming personality. He was an ideal president of 
an international gathering; at one of the last of 
these before the War, the Congress of Tropical and 


NATURE 


739 


Sub-Tropical Agriculture, held at Tripoli in March 
1939, he presided with great distinction, and, in 
spite of the strained situation and the haunting fear 
at the back of everyone’s mind, he carried the 
meeting through with complete success. He had a 
perfect command of English, and understood well 
and deeply sympathized with English ideals without 
abating in any way his profound affection for his own 
country. 
E. J. RUSSELL. 


Dr. R. P. Hobson 


By the death of Dr. R. P. Hobson at Bangor on 
April 12 at the early age of thirty-nine, agricultural 
science and biochemistry have lost a very able research 
worker. Dr. Hobson came to Bangor in 1934 to work 
on the sheep maggot problem in co-operation with 
the late Dr. Maldwyn Davies. His previous researches 
at Rothamsted and the London School of Tropical 
Medicine fitted him admirably for this work, funds 
for which were provided by the Agricultural Research 
Council. His publications dealing with this subject 
included ten studies (two in the Press) in the 
Annals of Applied Biology, and, in addition, con- 
tributions were made to the Biochemical Journal, 
Nature and Agriculture. 

The advances Hobson made in these studies are of 
fundamental importance, and his technique for 
attracting flies to oviposit on sheep, developed from 
a study of the chemotropism of the flies and the 
chemistry of the fleece, has been universally adopted. 
Workers in Australia, where sheep maggot research 
has proceeded for much longer and on a much bigger 
scale than in Great Britain, held Dr. Hobson’s work 
in high esteem, and I know that they will regard 
their loss as being as great as ours. His more recent 
work on the effect of suint on sheep dips and the 
toxicity of calomel to blow-fly eggs is of far-reaching 
importance. Proposals for developing the ecological 
side of blow-fly investigations are being examined 
by the Agricultural Research Council. It was intended 
that this ecological work should. run parallel with 
Dr. Hobson’s researches, and his death at the present 
juncture is an incalculable loss. 

Although not physically strong, Dr. Hobson’s 
health improved after coming to Bangor, and his 
death after undergoing a major operation came as a 
great shock to all his friends. His colleagues at the 
School of Agriculture have suffered a grievous loss, 
and they offér their deepest sympathy to his widow, 
who is a member of the same staff. I. THomas. 

WE regret to announce the following deaths : 

Mr. John Crompton, O.B.E., former president of 
the Textile Institute, Manchester, on May 31, aged 
seventy-eight years. 

Mr. R. L. Hobson, C.B., keeper until 1938 of the 
Department of Oriental Antiquities and of Ethno- 
graphy in the British Museum, on June 5, aged 
sixty-eight. 

Admiral Sir Frederick Learmonth, K.B.E., C.B., 
hydrographer of the Navy during 1919-24, on June 
3, aged seventy-five. 
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NEWS AND VIEWS 


The Manchester School of Pure Mathematics 

Tue Council of the London Mathematical Society 
has awarded the De Morgan Medal for 1941 to Prof. 
L. J. Mordell, professor of pure mathematics in the 
University of Manchester, in recognition of his many 
important contributions to the theory of numbers. 
The Adams Prize of the University of Cambridge 
has been awarded to Dr. H. Davenport, lecturer in 
mathematics in the University of Manchester, for 
two essays, (1) “On Waring’s Problem”, (2) “On 
the Geometry of Numbers”. This double award is 
a very welcome and well-deserved recognition of the 
growing of the Manchester school of pure mathe- 
matics. Prof. Mordell has been the founder and 
leader of this school, and Dr. Davenport, formerly 
his pupil and now his colleague, is the most distin- 
guished of its younger members. He has also attracted 
a considerable number of foreign mathematicians. 
His activities have always centred around the theory 
of numbers, and there is probably no other mathe- 
matical school which has contributed so much to the 
development of that theory during the last ten years. 


Aircraft Research Appointments 

Srmr Henry Tizarp, rector of the Imperial College 
of Science and Technology, has been appointed an 
additional member of the Air Council. In this 
capacity, and as a member of the Aircraft Supply 
Council, he will have special responsibility for 
studying and advising on scientific and technical 
policy. 

Air Vice-Marshal F. J. Linnell, an Assistant 
Chief of the Air Staff, has been appointed a member 
of the Aircraft Supply Council in executive charge of 
research and development. He will be promoted to 
the acting rank of Air Marshal and will become an 
additional member of the Air Council on taking up 
this appointment. 

The responsibilities of Sir Frank Smith as the 
executive head of the Department of the Ministry 
of Aircraft Production which dea’s with telecom- 
munications equipment are unaffected by these 
appointments. 


The R.A.F, Food Supplies 

Tue Air Ministry has appointed Dr. Thomas F. 
Macrae, a biochemist, and Squadron Leader W. P. 
Stamm, a specialist medical officer, to watch over the 
food supplied to the Royal Air Force to ensure that 
the greatest nutritional value is obtained. Dr. Macrae 
will investigate foodstuffs in use, and Squadron 
Leader Stamm will watch for the earliest signs of 
food deficiency in the health of the men. Both will 
study the preparation and cooking of food at the 
various units, the planning of a balanced ration from 
the available supplies, and the prevention of waste. 


The Director-General of Man-Power 

Mr. G. H. Ince has been appointed by the Ministey 
of Labour and National Service to fill a new post of 
director-general of man-power. Mr. Ince will takp 
charge of the National Service, Labour Supply, ang 
Military Recruiting Departments of the Ministry, 
Sir William Beveridge will relinquish the charge of 
the National Service and Military Recruiting Depart. 
ments and will act as chairman of a committee, which 
will also include Sir Charles Craven and Mr. J, ¢ 
Little, to examine, in consultation with the three 
Service Departments, the employment of skilled men 
in the Forces. 


Surgical and Hospital Spirit : Economy Necessary 


For the good reason that the less the quantity of 
alcohol absorbed by uses for which alternatives cap 
be substituted the more there will be available for 
the manufacture of munitions, the authorities are 
exploring the avenues by which economy in the 
employment of spirit can be effected. One of the 
channels through which extremely large quantities 
of alcohol flow in the course of a year is connected 
with surgical and hospital practice, and the attention 
of the Government departments concerned with the 
conservation of supplies of material is focused on 
this channel at the present time. It may well be that 
official instructions will be issued shortly to medical 
and hospital officers and nursing staffs of Service and 
other departments to exercise strict economy in the 
use of spirit for medical and surgical purposes as 
well as in nursing practice. Action will not stop at 
the Navy, Army and Air Force Services, for a strong 
appeal is likely to be made to surgeons and hospital 
staffs generally to use alcohol as sparingly as possible ; 
it is probable also that recommendations will be 
issued by a body of recognized experts on the ways 
in which the use of alcohol may be avoided without 
prejudice to patients. The sterilization and storing 
of instruments, the hebit common among surgeons 
of using alcohol for their hands before the gloves are 
put on, the use of tincture of iodine for the prepara- 
tion of the patient’s skin for operative incisions, the 
custom of swabbing spirit over the suture line when 
stitches are removed and the use of methylated spirit 
for preventing bed sores are the chief outlets of 
alcohol in surgical work and nursing methods. 

There are alternative ways of producing the 
desired effects efficiently and they will probably be 
described in an authoritative memorandum. The 
use of dry heat is an appropriate substitute for 
spirit for the sterilization of the most important 
surgical instruments composed solely of steel or 
glass; if that method is not available, another 
effective means of sterilizing many types of instru- 
ments is by boiling them immediately before use. 
The risk of blunting the edges of surgical knives 
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through boiling has been proved by recent experi- 
ments to be negligible. Where it is impracticable to 
hoil instruments immediately prior to use, they may 
be stored in a dry state in a covered sterile receptacle 
instead of in spirit, or, alternatively, in a watery 
iseptic solution to which a small amount of borax 


ant ' 
Such articles as 


should be added to prevent rust. 
hypodermic syringes and needles might still be 
stored in spirit since only a small quantity is needed. 
If alcohol is used in drying the hands of surgeons it 
could be applied economically, but adequately, by 
the use of a spray after the hands have been 
thoroughly washed and dried with a small sterile 
towel. Instead of using tincture of iodine for the 
patient's skin before operation, the area of the 
operation could be painted with a watery solution of 
iodine or of one or other of the antiseptic dyes. For 
swabbing the suture line when stitches are removed 
after a clean operation, the application of sulphanil 
amide powder can be recommended in suitable cases, 
or failing that an antiseptic soap may be used. For 
treating the backs of bedridden patients an effective 
method is light massage with zinc oxide and castor 
oil after the skin has been washed and thoroughly 
dried; in a small number of clinical conditions, 
however, the use of spirit for this purpose would be 
More complete instructions will be 
the recommendations are 


still desirable. 


given, no doubt, when 


issued. 


Electronic Engineering 

DvurinG the past quarter of a century, a prodigious 
advance has taken place in the development and 
application of devices utilizing free electrons, either 
alone or in association with positive ions, including 
the wide variety of radio valves, gas-filled rectifiers 
and cathode ray tubes, as used nowadays in com- 
munication and electrical engineering. Technical 
progress in this subject has hitherto been recorded 
as an important and ever-growing side-line in journals 
otherwise devoted mainly to radio communication 
and television, or to electrical engineering in general. 
As from the June issue, the Hulton Press, Ltd.,; has 
incorporated its previous monthly publication en- 
titled Electronics, Television and Short-Wave World 
in a new periodical named Electronic Engineering, 
which is to be of such a scope as to cover the whole 
field of research and application of electronic devices 
in general. 

The new journal will provide all those engaged in 
research and industry in this subject with a medium 
for interchanging ideas and learning the progress 
which is being made in all parts of the world. Original 
articles by specialists will appear regularly, and special 
features will include patent abstracts, reviews of 
books and instruments and novel circuit arrangements. 
An important feature, which may be expected to 
contribute notably to the success of the new periodical, 
is that Mr. G. Pars, who has been appointed editor, 
has been closely associated with the electrical and 
radio industry for more than twenty years. He is 
the author of a book on the cathode ray tube, and 
has played an important part in demonstrating the 
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versatility of these tubes as recording and measuring 
instruments for laboratory and other purposes. The 
June issue of the journal contains the first of a series 
of data sheets for the use of design engineers, as well 
as articles on amplifiers, oscillation generators, quartz 
crystals and other audio- and radio-frequency pro- 
blems of current interest. 


Cancer and Occupation in Denmark 

IN a paper on this subject read before the Danish 
Medical Society on November 5, 1940 (Nordisk Med., 9, 
869 ; 1941), Dr. Johannes Clemmesen, of Copenhagen, 
maintains that cancer research has lost contact with 
practical medicine and that the etiology of the 
disease is almost exclusively studied in laboratories, 
while clinical mass observations are far too un- 
common. The following results were obtained by 
him on examination of the mortality from cancer 
among males in various occupations in Denmark 
during the period 1935-1939. In agriculture and 
similar occupations deaths from cancer in the age- 
group 45-64 were fewer than would be expected from 
the average of cancer deaths among the population 
as a whole. In industry the cancer mortality was 
higher than the average in accordance with the 
higher mortality from all causes for this group. 
After the sixty-fifth year the cancer mortality was 
the same for all occupations, but the localization 
varied in the different occupational groups. The 
cancer mortality among males and females in Den- 
mark showed the following characteristics. In the 
age-groups 25-44 and 45-64 it was highest among 
females. In the older age-groups it was highest 
among males, but this excess for males was highest 
in Copenhagen, less in the provincial towns and not 
definite in the rural areas. The total cancer mortality 
was also highest in the capital, probably owing to 
the lower mortality from that cause in the agri- 
cultural than in the industrial group. 


Excavation of Growing Trees with Earth 

For purely horticultural purposes it is often 
required to remove trees and shrubs with a ball of 
earth for transference elsewhere, and consider- 
able care and ingenuity must be exercised if success 
is to be achieved. Mr. F. A. F. Schmid and Mr. F. J. 
Nutman, of the East African Agricultural Research 
Station, Amani, Tanganyika Territory, have de- 
scribed (Soil Science, 49, No. 6; June 1940) a method 
devised by them during* research on the water 
relations of coffee, for which they required large 
plants several years in age which could only be 
obtained in the field. The authors state that by 
their method a growing tree together with about two 
tons of soil has been successfully transplanted, and 
that only the outbreak of war has prevented further 
excavations. There appears, it is said, to be no limit 
to the size of the soil block that can be isolated in 
this fashion save only the size of the vehicle available 
for transport. 

Their work was done in a district with a very light, 
friable, voleanic ash soil, with few stones. It is 
admitted that the presence of stones might make 
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this method difficult if not impossible. The apparatus 
required is simple. The method consists of the pre- 
paration, by mechanical means, of an accurately 
cone-shaped pillar of soil, of a known and definite 
angle, of the fitting to this pillar of a metal container 
designed to have the same angle, and of the under- 
cutting and removal of the soil block. Since the 
container fits the block exactly, and since the lift is 
via the sides, the authors state, of the cone-shaped 
receptacle, no soil disturbance is possible. The paper, 
with diagrams, explains the method in full. 


Hygiene of the Garden 

D. E. GREEN has seized the opportunity of war- 
time need to survey those plant diseases which are 
transmitted or aggravated by lack of hygiene in the 
garden (J. Roy. Hort. Soc., 66, Parts 1-5, Jan.—May, 
1941). This series of papers focuses attention upon 
the simplest and most economical methods of com- 
bating plant maladies, namely, by removing sources 
of infection and contributory causes. Incomplete 
removal of diseased material from previously in- 
fected crops, the presence of uncontrolled rubbish 
heaps, the use of contaminated soil for composts, 
sowing disease-bearing seed, unskilful watering, un- 
balanced manuring, and even undue handling of the 
plants by the gardener are‘all potent factors in the 
relative incidence of parasitic fungi. The list of 
diseases which are subject to hygienic control is an 
impressive one, and includes club root, several root- 
rots, footrots and damping-off, many virus diseases, 
leaf spots and rusts; in fact, all diseases should in 
some measure be subject to this form of control. 
Mr. Green describes numerous maladies with the 
help of excellent photographs, and it is difficult to 
escape the conclusion that phytopathologists and 
gardeners should direct far more attention to this 
efficient but unspectacular method of raising healthy 
plants. 


The British Ecological Society 

REFERRING to the note in Nature of May 31> 
p- 669, on his award of the Linnean Gold Medal. 
Prof. A. G. Tansley writes: “In the notice of my 
work which appeared in Nature of May 31 there is 
a small error which should, I think, be corrected. It 
is stated that in 1917 I took over ‘the secretary’s 
work and editorship of the Society’s Journal’. It 
was not I, but Dr. (now Prof.) E. J. Salisbury, who 
became secretary of the British Ecological Society 
in the autumn of 1916, and he held the post until 
1932. The guidance of the Society through the 
critical years of its development was thus shared by 
the two of us.” 


The Ray Society 

THE annual general meeting of the Ray Society 
having been omitted for the current year, with the 
consent of the members, the present officers and 
council will remain in office, with the exceptions that 
Dr. E. 8. Russell, president of the Linnean Society, 
has been co-opted as a vice-president and Dr. Stanley 
Kemp as a member of council. In the annual report, 
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which has just been circulated, the Council state 
that the accounts show a much more sat isfactory 
state of affairs than might have been anticipated 
under war conditions. The second volume of D; 
Bristowe’s work “The Comity of Spiders” is nearly 
ready for publication. A volume on “The Larva of 
Decapod Crustacea” by Dr. Robert Gurney is jy 
the printers’ hands and will form the issue to syb. 
seribers for 1941. The Council will be glad to cop. 
sider suitable works for early publication. Author 
are requested to communicate with the secretary of 
the Society. The official address of the Society 
remains “c/o The British Museum (Natural History), 
Cromwell Road, London, 8.W.7”, but personal com. 
munications for the Secretary should be addressed 
to Dr. W. T. Calman, “‘Willowbrae”’, Tayport, Fife. 


Automatic Equipment in Trunk Telephone Working 

Until a few years ago, practically all trunk tele. 
phone working was done on a delay basis. The 
principle involved an extravagant method of oper. 
ating, namely, the segregation of trunk mains into 
small groups, each of which was controlled by a 
telephonist. In the Engineering Supplement to the 
Siemens Magazine of March, Mr. H. E. Humphries 
gives an instructive discussion of the whole subject, 
laying stress on automatic equipment as an aid to 
trunk switching. With such an aid, a telephonist 
can occupy her time fully with other switching 
duties during a waiting period, and need concern 
herself with a waiting call only after receiving a 
signal that a free trunk is available. Remotely 
controlled automatic switches provide the telephonist 
with access to a multitude of all trunks. An analysing 
device in the automatic unit automatically deter. 
mines which course should be followed. The tele- 
phonist leaves the circuit in this waiting condition 
and proceeds with other work, the supervisory lamp 
on the trunk side of the connexion giving a fleeting 
signal every six seconds to remind her that there 
is a call awaiting completion. 

An automatic trunk exchange initially costs more 
than its manual counterpart, and the natural question 
arising is whether or not the additional expense of 
automatic working is a sound investment. Mr. 
Humphries states that the normal busy-hour load 
on the Capetown Trunk Exchange demand suite is 
approximately thirty-six calls per position. This figure 
is appreciably higher than any equivalent operating 
procedure could produce on a manual system. 
Another way of viewing the matter is that an auto- 
matic system, with its increased facilities, gives a 
better and faster service, which is the first necessary 
step of any administration towards active develop- 
ment of its trunk system. 


Meteor Observations in India during 1940 

Moun. A. R. Kuan, of Begumpet, Deccan, who 
has communicated the results of his observations of 
meteors for several years to NaTurRE, has sent an 
account of his observations during 1940. From this 
it appears that during the year a total watch of 
103} hours was maintained on 152 nights and the 
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paths of 1,390 meteors were recorded. The great 
majority of these belonged to the sporadic class—a 
result in agreement with that obtained by the 
Harvard Expedition to Arizona in 1931. The month 
of December was most prolific, yielding a total of 
472 meteors, and on some nights the hourly rate was 
about forty. An analysis of the magnitudes of the 
meteors observed is interesting and the table given 
below will show the relative paucity of very bright 
meteors. Eight were so faint that no definite magni- 
tude could be assigned to them, and 117 had magni- 
tudes between 4-5 and 5-5. The others were classified 


as follows : 


No. Mag. No. Mag. No. Mag. No. Mag. 
207 4 208 2-5 5 —2°5 6 —4 
182 3°5 190 2 6 —3$ 3 —5 
188 3 268 1-5to —2 1 —3-5 1 -7 


Of the bright meteors, 17 were observed after 
midnight and 5 before midnight, the meteor of 
mag. —7 being included in the former class. It was 
observed on March 22d. 15h. 42m. v.t. and gave off 
a number of sparks during its flight. It is suggested 
that some of the debris may have fallen to the 


earth. The usual shower meteors were badly 
represented, only thirty-six being recorded. 
Some very bright meteors had low apparent 


speeds and one in particular is worth mentioning. 
On Oct. 19 a reddish meteor, mag. 0, took half-a- 
minute to cover its track of 25°. Another interesting 
point is that, while meteors of 2-5 to 3 mag. 
occasionally gave persisting streaks, brighter meteors 
failed to do so in many cases even when they 
were appearing to move swiftly. It is suggested 
that streaks are produced only in certain definite 
regions of the atmosphere if the meteor has a high 


geocentric velocity. 


Seismological Data from Australia 

VALUABLE data concerning earthquakes during 
the period October-December 1940 have just been 
received from the Riverview College Observatory, 
New South Wales (director, D. J. K. O’Connell, S.J.). 
During this period sixty-three earthquakes were 
registered and interpreted, eleven giving @ maximum 
amplitude greater than 2 mm. The greatest am- 
plitudes were on November 27, 1940, when an ampli- 
tude of 7-3 mm. was recorded by the north- 
south component seismograph and 9-0 mm. by the 
east-west component. This earthquake was felt at 
Neinduk, at North Baining with intensity 6 on the 
Rossi-Forel scale, at Kavieng R.F. 5 and at Rabaul 
R.F. 4-5. The earthquake of November 22, 1940, 
which only gave a maximum amplitude of 0-5 mm. 
at Riverview was felt at Rabaul, New Britain RF. 4, 
Neinduk R.F. 3, Pondo R.F. 5 and Kuridui R.F. 4. 
Microseisms prevented the interpretation of some 
seismograms on which the earthquakes only recorded 
with small amplitude. 


Antonio Pacinotti (1841-1912) 
On June 17 occurs the centenary of the birth of the 


Italian physicist Antonio Pacinotti, who contributed 
Born at 


to the early development of the dynamo. 
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Pisa, where his father, Luigi Pacinotti, held the chair 
of physics, he worked in the physical laboratory of 
the University, and it was while a youth of eighteen 
serving in the Garibaldean wars that he pondered over 
electromagnetic problems. At the age of nineteen 
he devised an electric generator with a ring armature 
which he described in Jl Nuovo Ciminto of May 3, 
1865. Though, unlike his contemporaries Jedlik and 
Hjorth, he did not conceive the possibility of self- 
excitation, his machine had outstanding results. When 
twenty-one Pacinotti became assistant astronomer 
at Florence and afterwards held professorships of 
physics at Bologna (1864), Cagliari (1873) and Pisa 
(1882), to which place he returned on his father’s 
death. His achievements were recognized in many 
ways, and in 1902 the Institution of Electrical 
Engineers elected him an honorary member. He 
died at Pisa on March 25, 1912. The seventy-fifth 
anniversary of his invention was commemorated 
at Pisa in 1934. A life of Pacinotti has been written 
by Prof. Polvani, of the University of Milan. 


Raymond Vieussens 

Tuts year marks the tercentenary of the birth of 
the celebrated French anatomist Raymond Vieussens; 
the exact date of his birth is not ascertainable. He 
was born at a village of the same name in Rouergue, 
the son of a lieutenant-colonel. He received his 
medical education at Montpellier, and at the age of 
thirty became physician to the Hospital of St. Eloys. 
During the first ten years of his service there he 
performed five hundred autopsies not only to find 
out the cause of death but also to discover the normal 
structure of the brain and spinal cord and follow 
the nerves from these organs to their insertions. In 
1684 he published the results of his investigations in 
a work entitled “Neurographia Universalis”, which 
contained the most complete description of the brain 
and spinal cord hitherto given and won him a great 
reputation throughout Europe. He was elected fellow 
of the Royal Society in 1688 and a member of the 
Royal Academy of Sciences in Paris. 

In 1685, shortly after being summoned to Paris 
by Louis XIV to attend the Marquis de Wardes, 
Vieussens was appointed physician to Madame de 
Montpensier, cousin to the king, and held that office 
until her death in 1693 when he returned to Mont- 
pellier. In 1705 he published his ““Novum vasorum 
corporis humani systema” which contained a record of 
several interesting autopsies. In 1715, the year of his 
death, he brought out a ““Traité nouveau de la struc- 
tire et des causes du mouvement naturel du coeur”, 
which is remarkable for a description of mitral stenosis 
and of the pulse of aortic incompetence. In addition to 
his works on the nervous and cardiovascular systems 
he was the author of an important work on the 
structure of the ear (1714). He also discovered the 
fermentative effect of the saliva and the presence of 
an acid in the blood. Vieussens’s name was formerly 
attached to a number of anatomical structures, but 
was omitted in the Basle nomenclature introduced 
in 1895, so that it is no longer familiar to the rising 


medical generation. 
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THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 


intended for this or any other part of NATURE. 


Chlorazol Black E as a Vital Dye 


Tue use of chlorazol black Z as a stain for general 
purposes in ordinary microscopical technique was 
suggested by Prof. H. Graham Cannon in NaTuRE 
some years ago'. This nearly black substance agrees 
with many vital dyes in being a sulphonated acid 
azo-compound ; but whereas trypan blue, trypan 
red, vital new red, diamine fast scarlet, benzo- 
purpurine 4B, the various Niagara blues, new Bordeaux 
L, Congo rubine, afridol blue, Baumwoll-rubin, etc., 
all possess two azo-linkages, chlorazol black E has 
three. It was thought interesting to try the trisazo 
compound as a vital dye, and the results suggest 
that it may be a useful one. 

A 1 per cent suspension of chlorazol black EZ (No. 
581 in the Colour Index) in distilled water may be 
sterilized by bringing to near boiling-point, cooled, 
and injected subcutaneously into mice in doses of 
1 c.c. Injections may be made every day or nearly 
every day for a week, and the animal killed the day 
after the last injection. The dye will have spread 
locally under the skin and coloured it in the vicinity 
of the injections, but there will not be that general 
staining of the skin of the whole of the body which 
occurs with trypan blue and other disazo dyes. Some 
slight discoloration of the muzzle may be noticed. 
The internal organs will be found almost to have 
retained their ordinary colours. If various organs 
are fixed in Zenker’s fluid, embedded in paraffin and 
sectioned, it will be seen, however, that the dye has 
been circulating in the blood; for the elements of 
the reticulo-endothelial system will have taken it up 
strongly. Striking preparations may be made by 
staining chromatin with safranine and cytoplasm with 
orange G, against which combination the black par- 
ticles of the dye show up sharply. The Kupffer cells 
in the liver will be found to have their cytoplasm 
loaded with the dye, while the liver cells themselves 
are free from any particle of it. No trace can be found 
in any of the kidney cells and the urine is of the 
ordinary colour; so the dye is apparently not 
excreted and one can therefore load the reticulo- 
endothelial system to capacity. Sections of the sub- 
cutaneous tissue in the vicinity of the injections show 
that the histiocytes and fibrocytes have taken up 
the dye in large quantities. 

The difference between the trisazo and disazo 
compounds in relation to vital staining cannot be 
attributed simply to the relative sizes of the mole- 
cules, for the disazo compound trypan blue has a 
molecular weight (961) that is actually considerably 
greater than that of the trisazo chlorazol black (782). 
One must suppose that particle size rather than 
molecular weight is concerned, in accordance with 
the recent findings of Gordon and Chambers? on 
the penetration of acid dyes into cells. 

Chlorazol black seems to combine the selectivity 
of such vital dyes as isamine blue with the rapidity 
of action of the disazo compounds, and may therefore 
merit trial by other workers. The specimen used 
was from batch number 244541 of the British Drug 


No notice is taken of anonymous communications. 


Houses, Ltd. Dr. H. M. Carleton has kindly examined 
my slides and given me the benefit of his comments 
on them. 
Joun R. Baker. 
Department of 
Zoology and Comparative Anatomy, 
University Museum, Oxford. 
*Cannon, H. Graham, Naturg, 139, 549 (1937). 


* Gordon, H. K., and Chambers, R., J. Cell and Comp. Physiol., 17, 
97 (1941). 


Parathyroid Glands and Lactation 
* in the Rat 

ReMOVAL of the thyroid gland together with the 
associated parathyroid tissue was reported by Nelson 
and Tobin' to have no deleterious effect on lactation, 
as measured by the growth-rates of litters, in the 
rat. Contrary results were, however, reported by 
Folley* who, moroever, failed to improve lactation in 
thyroidectomized rats by injections of thyroxine and 
small doses of parathyroid extract. Nelson® has since 
confirmed the original findings of Nelson and Tobin. 
A re-examination of the question in this laboratory, 
partly in collaboration with Miss H. M. Scott Watson, 
has reaffirmed the almost total failure of thyroid- 
ectomized rats to rear their young and has also shown 
that administration of much higher doses of para- 
thyroid extract than were previously used results 
in a significant improvement in lactational perform- 
ance, which however is still below normal. Typical 
results are shown in the accompanying table. 


No. of pups Mean wt. of 
No. of pups at 2ist day pups at 21st 
Group No. of at 6th day of lactation day of lacta- 
rats of lactation (weaning) tion (gm ) 
A 5 38 5 17-4 
B 4 30 27 25-6 
Group A: rats thyroidectomized on 6th day of lactation. 
Group B: rats thyroidectomized on 6th day of lactation and given 


daily subcutaneous injections of 10 units of Para-thor- 


mone (Lilly) from days 6-9 inclusive and 20 units from 
days 10-20 inclusive in two cases and from days 10-16 
inclusive in the two remaining cases. 


These results indicate that the suppression of 
lactation following removal of the thyroid gland and 
associated parathyroids is partly due to parathyroid 
deficiency, a result not altogether surprising in view 
of the large drainage of calcium from the body dur- 
ing lactation. It must therefore be concluded that 
the integrity of the parathyroid glands is essential 
for normal lactation. These experiments are continu- 
ing and will be fully reported elsewhere. 

I am indebted to Dr. S. K. Kon for generous facili- 
ties for working with rats and to Messrs. Eli, Lilly 
and Co., Ltd., for part of the ‘ Para-thor-mone’ used. 

8. J. Foiiey. 

National Institute for Research in Dairying, 

University of Reading. 
May 17. 
* Nelson, W. O., and Tobin, C. E., Endocrinology, 21, 670 (1937 
* Folley, 8. J., J. Physiol., 98. 401 (1938). 
* Nelson, W. O., Amer. J. Physiol., 128, P. 592 (1939). 
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Glycolysis, Hydrolysis and Phosphorolysis 
in Corynebacterium diphtheriz 


Tue two culturally distinct types of Coryne- 
pacterium diphtherie—gravis and mitis—differ bio- 
chemically in that only the former glycolyses 








glycogen although both glycolyse simpler carbo- 
hydrates such as glucose and maltose. On examining 
the hydrolysing capacity of these bacterial types in 
vitro we found that both gravis and mitis yield cell- 
free extracts or autolysates which convert glycogen 
into fermentable reducing sugar. In view of the 
differential desmolytic behaviour of the living cells 
towards glycogen it is necessary to conclude that in 
glycolysis the glycogenase of living cells does not 
necessarily come into play. It seems probable rather 
that gravis achieves the degradation of polysaccharide 
into lactic acid through a reaction path in which 
hydrolysis takes no part. 

The only difference in enzymic outfit between 
gravis and mitis in vitro so far observed by us, is that 
whereas extracts of gravis contain an active phos- 
phatase, this enzyme is absent in extracts of mitis. 
It seems natural to connect the difference in gly- 
colytic behaviour with the noted difference in the 
phosphorylation-dephosphorylation apparatus. Our 
findings support the theory’ that the desmolytic 
degradation of complex carbohydrates in vivo by 
muscle, yeast and bacteria may proceed not through 
hydrolysis but by a direct attack on the saccharide 
molecule through phosphorolysis (*-*). 

A detailed account of this investigation will be 
given elsewhere. 

J. LErBowi!Tz. 
Sx. AVINERY-SHAPIRO. 


Department of Hygiene 
and Bacteriology, 
Hebrew University, 

Jerusalem. 
April 10. 


Leibowitz and Hestrin, Enzymolog., 6, 15 (1939); NaTURE, 145, 
671 (1940); further papers in the press. 
‘Cori and Cori, Proce. Soc. Exp. Biol., 39, 337 (1938). 
*Schaefiner, Naturwiss., 27, 195 (1939). 
* Kiessling, Biochem. Z., 302, 50 (1939). 
‘Hanes, NATURE, 145, 348 (1940); Proc. Roy. Soc., B, 128, 421 (1940). 


Position of the Carboxyl Group in 
Oleanolic and Related Acids 


MEASUREMENTS recently carried out on mono- 
molecular films of 8- and y-oleananic acids and esiers' 
show that these compounds occupy areas very much 
smaller than those which are calculated on the basis 
of Haworth’s triterpene formula (1), the limiting 
values for the two acids being 52 and 45 sq. A. 
respectively. In these two compounds there are no 
water-attracting groups, apart from the carboxyl 
group, which could be responsible for the effects 
observed, as in oleanolic acid itself*; the results 
suggest that the carboxyl group must occupy a 
position in one of the terminal rings. Of the possible 
formulations, the structure (m) for oleanolic acid 
satisfies the principal requirements. 

The ready formation of lactones from oleanolic and 
related acids appeared at first to present a difficulty, 
but examination of models shows that lactonization 
should be possible with certain stereochemical 
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OH OH 


(D CO,H (i) 


G 


CO,H 


arrangements of rings C, D and E, and a cis or a 
trans fusion of the last two rings. A cis fusion of 
rings D and E has already been suggested to account 
for certain reactions of quillaic acid’. 


Pump BILAAM. 


Laboratories of J. Lyons & Co., Ltd., 
149, Hammersmith Road, W.14. 


GeorceE A. R. Kon. 


Imperial College of Science and Technology, 
London, 8.W.7. 


* Jacobs and Fleck, J. Biol. Chem., 96, 341 (1932). 
* Askew, J. Chem. Soc., 1585 (1936). 
* Bilham and Kon, J. Chem. Soc., 1469 (1940). 


Effect of Caffeine and Bromide on Dark 
Adaptation 


DvuRING the past two years we have been making 
an investigation of dark adaptation of the central 
region of the retina with special reference to the 
recovery occurring during the first minute after the 
end of light adaptation. The work has included some 
experiments on the effect of doses of potassium 
bromide and of caffeine on the subject. With doses 
of potassium bromide up to 25 grains no effect on 
the rate of adaptation or on the scatter of the ob- 
servations was observed. With one subject who was 
used to drinking strong coffee and tea frequently no 
effect was produced with a dose of 8 grains of caffeine. 
With another subject whose consumption of tea and 
coffee may be regarded as at least average, a definite, 
though rather small, increase in the rate of adapta- 
tion was noted when doses of caffeine of up to ten 
grains were given. The increase was appreciable 
with 6 grains. In view of these results it is not 
surprising that at no time were we able to observe 
any effect due to fatigue or to minor ill-health. 

It should perhaps be stated that the effect of a 
comparatively short period (17 days) of vitamin A 
starvation was considerably larger than any of the 
effects observed with the caffeine. The subject 
returned to nearly the original rate of adaptation as 
the result of a single large dose of vitamin A (24,000 
I.U.). 

These results in so far as they refer to fatigue are 
in agreement with those recently published by 
Semeonoff'. The rather small effects obtained with 
caffeine may be compared with experiments* which 
appear to show that taking alcohol raises the vitamin 
A content of the blood considerably. 

We wish to express our thanks to the Medical 
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Research Council of Ireland for a grant in support 
of this work, and also to Prof. D. S. Torrens for 
helpful advice. 
R. W. Dircusurn. 
E. J. Power STee re. 
Trinity College, 
Dublin. 
May 15. 


* NaTURE, 147, 474 (1941). 
* Science, 98, 21 (1941) 


Infestation of Manufactured Food 
by Insects 


In summarizing the “Report on a Survey of the 
Infestation of Grain by Insects’”!, Dr. A. D. Imms? 
has stated that the important result of the survey 
is the demonstration that the infestation occurs 
throughout all the industries. In Dr. Imms’s opinion 
the major problems appear to be the regulation of 
humidity and temperature. 2 

Another side of the problem which is no less 
important and which has not been dealt with by the 
Committee is the presence of infestation in manu- 
factured cereal products which are exported from 
Great Britain to the tropics. It was brought to our 
notice that a large number of bottles in different 
consignments of a proprietary invalid food manu- 
factured in England had become infested with 
beetles. 

The food was prepared from malted cereals and 
wheat flour and the process of preparation was a 
complicated one in which the article was subjected 
to heat not exceeding 170° F. and was also subjected 
to drying in vacuo. On examination, the seals of the 
bottles were apparently intact, although beetles, a 
large number of them being dead, were noticed inside 
the bottles. They were two distinct species, T'ribolium 
castaneum Linn. and Sylvanus surinamensis Linn. 
The solidification of the food was an inevitable con- 
sequence of infestation and in a few samples solidi- 
fication occurred without the presence of beetles. 

With special regard for the manufacturers, we 
made some experiments with the view of determining 
if possible how these beetles invade the food. The 
two main propositions were : (1) if they enter the food 
in the egg or larval stages before this is put into the 
bottles ; (2) or if they get in afterwards. The former 
presumption is groundless as a temperature of 125° F. 
over a period of one hour has been found fatal to 
eggs, larve, pupe and adults. That it is more prob- 
able that the infestation takes place after bottling is 
supported by the statement made by the local 
representative that an absolutely fresh consignment 
is very rarely infested. 

It is therefore quite apparent that the beetles get 
in through the sealing and this is supported by the 
fact that sometimes the food has been found to 
solidify without the apparent presence of beetles, 
which suggests that in these cases there has been 
connexion with the outside air. In one bottle in 
which we carefully examined the attachment of the 
circular disk and waxed paper with a hand-lens, we 
found the cover loose in two places. This, however, 
may not have represented careless packing, but the 
work of the beetles or their larve. We therefore 
suggested the possibility of the beetles, whether 
larve or adults, making a way for themselves through 
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the sealing. With this possibility in view we got up 
an experiment to see whether larve and adults whic) 
were previously starved could invade a bottle of the 
food through a well-sealed cover and we found tha 
they could not or did not. When placed inside , 
sealed bag made of thin paper without any foog 
which was then buried in flour dust, the larve and 
adults were not able to eat their way out and died 
of starvation inside the bag. 

The weight of evidence therefore inclines us to the 
belief that the insect gains ingress to the food through 
crannies left in the sealing of the covers and not by 
gnawing a way through for itself. ‘ 

Regarding the country of origin of infestation, both 
the species being cosmopolitan, there is no reason 
why invasion of the food should not take place any. 
where either in England, on the sea, or in India. 
However, as larval and pupal skins were detected in 
the solidified material and especially on the inside of 
the waxed paper used for sealing, it is highly probable 
that the invasion takes place in the larval stage, 
The smallness of its size and its flattish form allows 
it to penetrate apparently tightly wrapped packages. 

It is indeed surprising that the beetles showed no 
signs of any attempt to multiply, although both 
sexes were present. In temperate climates there 
are normally 4-5 generations a year, but in the 
tropics the breeding of both the species is continuous, 

The matter of using the proper kind of seal is 
therefore extremely important and sealing wax 
should be preferred to ordinary wax, the attachment 
of which is likely to be loose due to shaking on the 
journey. 

D. N. Roy. 
Department of Medical Entomology, 
School of Tropical Medicine, 
Calcutta. 
Feb. 14. 


* “Report on a Survey of the Infestation of Grain by Insects.”’ (London 


.M. Stationery Office, 1940.) 


* “Grain Destruction by Insects’, by Dr. A. D. Imms, NaTURE 14, 
238 (1940). 


“The Physical Condition of the Planets” 


Reapinc Sir James Jeans's most interesting and 
informative lecture at the Royal Institution (see 
NaTuRE, May 3, p. 526), one is, I think, brought up 
short by the following staternent “The greater part 
of both atmospheres [of Jupiter and Saturn] will be 
at a pressure of more than a million terrestrial 
atmospheres. Under such pressures, no known sub- 
stance remains gaseous.”’ This latter statement is 
so far contrary to what I, in common no doubt with 
most chemists, have been taught “from my youth 
up”’, that I cannot believe it represents Sir James's 
considered opinion. 

If Sir James Jeans really thinks that the general 
acceptance for the past fifty years of the ‘critical 
temperature’ as a definite property of all gases is 
erroneous, and that the observations of Andrews and 
of Amagat have been incorrectly interpreted, surely 
he would have taken some other opportunity than a 
semi-popular lecture to announce his conclusion to 
the scientific world. 

Another point in Sir James’s lecture which appears 
difficult of acceptance is the postulation of low 
temperatures in the interiors of these large planets. 
It is, I think, generally accepted that in a planetary 
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atmosphere in which convection occurs, of which 
there is arnple observational evidence in these cases, 
the temperature will rise in the layers of increasing 
essure in accordance with the known laws of 
adiabatic compression. 

Sir James quotes the observed temperature of the 
yisible cloud surface of Jupiter as — 138° C. or 135° K. 
| Published estimates of the ammonia content of the 

atmosphere above this layer suggest a somewhat 

higher temperature, as the vapour pressure of 

ammonia falls to very low values about 145° K. 

Assuming the pressure at this level to be one 
terrestrial atmosphere (it is likely to be much lower) 
and that the ratio of the specific heats of the gases 
concerned is only 1-33, the temperature of the part 
of Jupiter’s atmosphere which has a pressure of a 
million terrestrial atmospheres would be 13,000° K., 
a temperature probably above the critical tempera- 
ture of all substances. As a large part of Jupiter's 
atmosphere presumably consists of helium and the 
ratio of the specific heats of more complex gases rises 
quite rapidly with increasing pressure, the average 
yalue of this ratio is probably greater than 1-33, in 
which case the high temperature quoted will be 
reached at a lower pressure. 

The observations of the low temperature of Jupiter’s 
visible surface show that there is no perceptible loss 
of heat by radiation from matter at high temperatures, 
so the whole of the mass of the planet within a layer, 
say, 6,000 miles below the visible surface must be at a 
temperature of tens of thousands of degrees absolute. 
If this conelusion is correct, it would make the 
explanation of the low average density of the larger 
planets much easier. 

JOHN PHELPS. 

Royal Mint, 

London, E.C.3. 


I HAD not meant to express any special views about 
critical temperature. It is true that the atmospheres 
of Jupiter and Saturn are above the critical tempera- 
tures of some substances, but I imagine critical 
temperatures become completely unimportant when 
the pressure is 10,000 or more times the critical 
pressure; the a/v? of Van der Waals becomes 
insignificant compared with the p, so that the 
equation of state reduces to p(v—b)=aT. Conse- 
quently I should expect all substances to behave 
similarly, whatever their ordinary critical tempera- 
tures may be, and in a way which will certainly be 
very different from that of the usual gas. 

In this part of my lecture I was not expressing my 
own opinions, but describing the conclusions reached 
(admittedly rather speculatively) by Wildt and 
H. Jeffreys. These conclusions are based, among 
other things, on the extent to which Jupiter and 
Saturn are flattened by their rotation. As I explained 
in the spoken lecture, this tells us something as to the 
internal distribution of mass in these planets, although 
not enough, I think, to rule out Mr. Phelps’s sugges- 
tion. It would be interesfing to see this worked out 
in detail, although personally I find it hard to 
reconcile the observational facts (persistence of red 
spot, ete.) with the possibility of Jupiter’s atmosphere 
being convective down to a pressure of a million 
atmospheres. 

J. H. JEANS. 

Park House, 

Wanstrow, 
Somerset. 
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The Rarer Constituents of South 
African Fireclays 


Some time ago I discussed the occurrence of 
vanadium and molybdenum in clays’. In their 
comprehensive and often neglected work on the 
refractory clays of Great Britain, Ennos and Scott? 
reported the presence of various uncommon elements. 
Vanadium, barium, lithium, manganese, phosphorus, 
ete., are mentioned. Cobalt, nickel and chromium 
oxides were reported in traces. Apparently all the 
work was done chemically. 

The following is a résumé of work on two clays 
and is typical of what is obtained on South African 
specimens. 


Fireclay, 


Element Lines examined | Fireclay from Middel- 
(A.) burg, Transvaal Boksburg | 
— a 7 = = 
Vv 3183-42 Distinct Distinct 
3189-41 Distinct Distinct 
Be 2348 -62 ’ — > . 
7 }vers faint }very faint 
3130-56 
Cu 3247-55 Very faint Nil 


Care was taken that impurities in the carbon rods 
did not vitiate the results. A large automatic quartz 
spectrograph was used and a great deal of experi- 
menting done to ensure that exposures and current 
strengths were adequate. In this work barium, tin, 
etc., were carefully looked for, but were not found. 
In fact, the ultimate chemical composition of these 
fireclays is very simple. 

Manganese was tested for, both chemically and 
spectrochemically. Ennos and Scott reported man- 
ganese in British fireclays in amounts from a trace 
to 0-31 per cent MnO. Only in one case was this 
element noticed in a South African clay, and this 
was due to local deposition from downward per- 
colating waters which had leached out the manganese 
oxides from the soils above. Mixed oxides of iron 
and manganese were deposited along the cracks and 
joints of the fireclays. However, away from the con- 
taminated zones the same clays did not contain a 
trace of manganese. It was also noticed that the wet 
and dry tests for this element were very much more 
sensitive than spectrochemical ones. 

Ennos and Scott reported the presence of chromium 
in Scottish clays in amounts up to 0-11 per cent Cr,O,. 
This element has so far not been detected in the 
clays of South Africa. 

From the numerous analyses made it is evident 
that the detection of many of these elements requires 
special technique. For example, the heavy residues 
should be separated, and zirconium, barium, 
chromium, etc., looked for there. The extraction of 
vanadium and molybdenum after calcination has 
already been discussed. Spectro-chemical analysis 
in itself is not sufficient to report the absence of an 
element. It must be confirmed chemically. 

Sulphur and phosphorus have always been found 
to be present in South African fireclays, by chemical 
means. Carefully made blanks are absclutely neces- 
sary in any work of this kind. 

V. L. Bosazza. 


University of the Witwatersrand, 
Johannesburg. 


* Bosazza, V. L., NaTurR, 146, 746 (1940). 
* Ennos, F. R., and Scott, A., Spec. Rep. Min. Res. Gt. Brit., p. 84 (1924). 
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RESEARCH ITEMS 


Anthropological Connexions between America and Siberia 


A. Hrpwuréxa discussed this connexion at the 
annual meeting during April 28-29 of the U.S. 
National Academy of Sciences. Since 1926, under the 
auspices of the Smithsonian Institution, systematic 
anthropological researches and excavations have been 
carried on in Alaska. It was possible in 1939 to 
supplement the study of the collections, thanks to the 
Soviet authorities and men of science, with that of 
approximately 600 crania of various Siberian popu- 
lations, from the Neolithic times onward. As partly 
reported to the Academy at its last annual meeting, 
the Neolithic skulls from the Angara and upper Lena 
region showed remarkable similarities with the oblong 
type of skull of the American Indian. It is now 
possible to supplement this with more. evidence. 
The total is based on approximately 4,000 normal 
adult crania, the essential metric data on which are 
now ready for publication. These data show 
definitely a close affinity between the aboriginal 
Siberians and Americans. In some instances the 
relation between a Siberian and an American group is 
so close as practically to amount to identity; and 
similarly some of the Old Alaskan resemble certain 
mainland American groups. The evidence now 
available makes it possible, in brief, and besides the 
Neolithics who have already been discussed, to 
identify the Eskimo with the Chukchi, and the 
Aleuts with the broader headed type of the Tungus ; 
nor do the resemblances stop there. In addition, the 
crania of the newly discovered Pre-Aleuts are seen to 
show a very near resemblance to the Siouan type ; 
those of the similarly newly found Pre-Koniags of the 
Kodiak Island to the Algonkin type ; and those of the 
Koniags, the people found on Kodiak at the advent of 
the Russians, with the southern Indian Alaskans. 
Thus, from the physical point of view, which alone 
can be reliable in the classification of human groups, 
America may now be definitely connected with Siberia, 
and Alaska with the rest of America. 


Hormones Capable of Increasing Liver Fat 


TueEse hormones were discussed by O. Riddle and 
D. F. Opdyke on April 29 at the annual meeting of 
the U.S. National Academy of Sciences. Hormones 
derived from the ovary, pancreas, adrenal and 
especially from pituitary glands have been studied 
with reference to their ability to increase the storage 
of fat in the livers of young pigeons and rats. Since 
unlike results were obtained with these two species, 
this report is restricted to effects produced in pigeon 
livers following daily treatment during 2-4 days. 
Neither luteinizing hormone, adrenotrophin, inter- 
medin, nor the inseparable mixture of gonadotrophin 
and thyrotrophin increases liver fat when those hor- 
mones are used in the purest form now available. 
Prolactin usually, but inconsistently, increases the 
liver fat in pigeons (not in rats), though it regularly 
increases the size of hepatic cells in pigeons. Insulin, 
desoxycorticosterone acetate and oestrone all increase 
liver fat. Anterior pituitary fractions obtained by 
ammonium sulphate precipitation, with dialysis of 
precipitates formed at one-third (and one-half) 
saturation, have resulted in appreciable concentra- 


tion of liver fat activity in the water-soluble portion 
of the precipitate formed at one-third saturation, 
This fraction contains notable quantities of adreno. 
trophin, thyrotrophin, gonadotrophin and (traces of) 
posterior-lobe hormone, but it is almost free from 
prolactin. The ‘pseudoglobulin’ fraction (that jg, 
the water-soluble part of the precipitate formed at 
one-half saturation) obtained in this series (done 
according to Young, 1939), though contaminated jn 
fairly equal degree with all the hormones listed 
above for the highly potent fraction (and likewise 
almost free from prolactin), is practically free of 
liver fat activity. Pituitary extracts apparently 
show liver fat activity in all or many species, but it 
is not probable that this activity is produced by a 
single substance and not yet proved that an extract 
which is effective in one species is widely effective 
in others. 


Sex-determination in the Earwig 


Forficula auricularia has eleven pairs of autosomes 
(H. G. Callan, J. Gen., 41, 349-374; 1941), and there 
are two types of males: z, Y, and 2,7,Y, and three 
types of females: 2,27,, 2,%,2%,, and 2,27,7,7,. In 
the x,2,Y there may be a trivalent or a bivalent and 
univalent. The Y chromosome is dicentric and aids 
in the orientation of the trivalen* during meiosis but 
may sometimes fragment and nondisjoin during the 
spermatogonal mitoses. The Y chromosome may be 
lost with high frequency. The prevalence of the 
twenty-five chromosome male z,7,Y in a population 
may have a selective advantage in giving rise to 
more fernales than males ; in a dense population, one 
male may be sufficient for many females. The 
evolution of the sex-determining mechanism in 
Anisolabis and Forficularia is traced, and the pre- 
sumed homology of the chromosomes z,, x, and Y 
is suggested. 


Polydactyly in the Fowl 


D. C. Warren (J. Hered., 32, 3-5; 1941) has 
reported a further case of inherited polydactyly in 
the fowl. The character has been named duplicate, 
since in extreme cases the foot and shank are doubled. 
There is considerable variation in this dominant 
character, ranging from an appearance similar to 
that of a normal five-toed race to an almost complete 
duplication of the foot. Matings between a homo- 
zygous dominant and a heterozygous individual gave 
2 normals in 144 individuals, indicating that as in 
the classic type of polydactyly the heterozygous 
individual may not showtheabnormality. From crosses 
involving duplicate and polydactyly, it is believed 
that duplicate is an allelomorph of polydactyly. 


Hybrids of the Maple 


O. M. FREEMAN has crossed Acer rubrum, the red 
maple, and A. saccharinum, the silver maple (J. 
Hered., 32, 11-14; 1941). The hybrids were inter- 
mediate in rates of growth between the parents and 
had a dense amount of foliage. The leaves of some 
of the hybrids have holes in the leaves corresponding 
in position to the deep sinuses of the leaf of the silver 
maple. Of fourteen plants which flowered, ten were 
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staminate and four were pistillate. The chromosome 
number of the red maple may be 36, 54, or 72, whereas 
the silver maple has 26 chromosomes. Several second 
generation plants are being raised. 


Relative Position of Cell Walls in Developing Plant Tissues 


Tus topic was discussed by E. W. Sinnott and R. 
Bloch on April 28 at the annual meeting of the U.S. 
National Academy of Sciences. In growing plant 
tissues the position of new cell walls is not fortuitous 
but has a definite relation to the position of walls 
already present in adjacent tissues. There are two 
main types of relative wall position : (1) Most com- 
monly, @ new wall avoids intersecting an old one at 
a point directly opposite the point of insertion of an 
adjacent partition wall, so that the walls alternate 
or ‘break joints’ and only three meef at a point. 
This type can best be studied in tissues where the 
cells are in parallel rows and all new walls are in one 
plane. In such cases the degree of avoidance can be 
shown graphically. (2) In certain tissues just the 
reverse condition occurs, a new wall being formed 
directly opposite the point of insertion of a previous 
one, so that four walls meet at a point. This is 
frequently found in the cortex of roots, in polyderm 
and in normal and regenerative periderm. Develop- 
mental studies show that the factors determining 
the position of the wall do so very early by con- 
trolling the position of the plate of cytoplasmic 
strands, or phragmosome, long before the wall itself 
is laid down. For this and other reasons the liquid 
film hypothesis, commonly invoked to explain the 
alternating type of wall position, is regarded as in- 
adequate. The opposite type of wall position seems 
to be related to local changes in the character of the 
mother-cell wall. Apart from their bearing on the 
general appearance of plant tissues, these facts are 
of significance in problems dealing with tissue 
cohesion, the production of aerenchyma, and the 
number of faces of contact between cells. 


The ‘Great Dyke’ of Southern Rhodesia 


THe mystery of the geological structure of the 
‘Great Dyke’ has been a challenge to geologists ever 
since 1870, when this immense intrusion was first 
recognized. A summary of our knowledge of the 
‘Great Dyke’ has been given by B. Lightfoot in a 
recent presidential address (Proc. Geol. Soc. S. Africa 
for 1940; 1941) in which he suggested that geo- 
physical methods might supply some of the missing 
information. As a result of this call for specialized 
research, O. Weiss and his colleagues have carried 
out gravimetric and earth-magnetic measurements 
(Trans. Geol. Soc. S. Africa, 43, 143-151; 1941). 
The gravity anomalies are the largest ever published 
over similarly narrow widths on any continent, their 
maximum being 46-7 and 54-0 milligals on the two 
traverses made. The evidence proves the existence of 
a heavy, slowly tapering and very deep linear core 
below the exposed rocks.” The core has an average 
density of about 3-3, and it is considered to be 
peridotite or possibly pyroxenite. It is suggested 
that the name ‘dyke’ is not appropriate and that the 
term ‘abyssolith’ would more accurately describe 
this enormous injection. It is remarkable that over 
the core of the abyssolith no major magnetic anomaly 
has been found, indicating that the core contains no 
appreciable proportion of magnetic minerals. Since 
magnetite is abundant in the serpentines of southern 
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Africa, including those of the surface exposures of 
the abyssolith, the evidence supports the conclusion 
that serpentinization has not affected the core. Weiss 
suggests that the superficial serpentinization was due 
to hydration by waters of meteoric origin. It is to 
be hoped that similar geophysical exploration may 
be extended to the Bushveld Complex, with a view 
to the discovery of the location and structure of 
the feeder or feeders of that still more amazing 
assemblage of igneous rocks. 


Radioactivity of Ocean Sediments 

Since Joly’s early investigation of the radium 
content of samples of deep-sea deposits from the 
Challenger Collection it has been known that such 
deposits are extraordinarily rich in radium, the con- 
centration being four to ten times that found in 
average granite. Later work has shown that there 
is much less radium in ocean water and much more 
in the abyssal sediments than is appropriate to the 
uranium present in the same materials. C. 8. Piggot 
and W. D. Urry have studied core samples of abyssal 
deposits, several metres long (Amer. J. Sci., Feb. 
1941). It is found that the high concentrations of 
radium are purely superficial and do not extend to 
any appreciable depth below the ocean bottom. At 
a point but a few metres down, the radium falls to a 
value which corresponds to the amount in equilibrium 
with the uranium present, an amount which is of 
the same order as that in ordinary sediments. Thus, 
there is no greater generation of heat by radioactivity 
over the ocean floor, to blanket the flow of heat from 
below,than there is in the continental rocks. Evidently 
there is some mechanism whereby radium, and also 
its immediate parent ionium, is abstracted from the 
ocean water, leaving most of the uranium behind. 
The ionium produces more radium, and the excess 
of these two elements in the bottom sediments, un- 
supported by uranium, eventually disappears.’ Various 
mechanisms that have been proposed to account for 
the abstraction—biological, chemical and physical 
(adsorption or base exchange)—are critically re- 
qwiewed, and it is shown that while some are in- 
adequate, others, notably the physical, have not yet 
been given the consideration they deserve. More 
data are essential before the problem can be solved. 


Disintegration of Boron by Slow Neutrons 


THE disintegration of boron by slow neutrons has 
been investigated by R. 8. Wilson (Proc. Roy. Soc., 
A, 177, 382; 1941) using an ionization chamber filled 
with boron trichloride in conjunction with a linear 


amplifier. Evidence is found for two disintegration 
energies. Assuming that the greater energy release 


corresponds to the formation of the *Li nucleus in 
the ground state and is therefore 2-99 Mev., then the 
smaller energy, which is released in about 93-94 per 
cent of the disintegrations, and is 2-57 + 0-05 Mev. 
An explanation is offered of the contradiction with 
the results of Maurer and Fisk. The y-radiation 
associated with the reaction has been detected, and 
a rough measurement of its quantum energy has 
been rnade. 


Magnet for Cosmic-Ray Cloud-Chamber Studies 


Tue design and characteristics of a magnet for 
cosmic-ray cloud-chamber studies were described by 
R. B. Brode on April 28 at the annual meeting of 
the U.S. National Academy of Sciences. The study 
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of cosmic-ray mesotrons requires a magnet that will 
appreciably deflect particles of an energy of 10'* 
electron-volts. The operation of a Wilson cloud- 
chamber requires long periods of operation at con- 
stant temperature. The design and dimensions of a 
magnet for this purpose were determined by studies 
on small models. In the final magnet 5,300 pounds 
of steel were used in casting the yokes and 2,700 
pounds of copper wire were used in the coils. To 
reduce the saturation in the steel, the poles were 
coned from a diameter of 18 in. to a diameter of 12 in. 
in ten inches distance. The front pole has a conical 
hole in it that permits the cloud-chamber to be 
photographed directly without the use of mirrors. 
‘The hollow centre of the front pole throws flux from 
the centre towards the outside so that the flux- 
density as measured in the illuminated plane of a 
cloud-chamber 30 cm. in diameter is constant to 
within 5 per cent. The coils were wound with No. 6 
square double-glass-covered copper wire. The turns 
were cemented together with an air-drying binder. 
Cooling is provided by the circulation of water in 
four layers of copper tubing in each coil. Six kilo- 
watts obtained from the direct-current supply 
system produced an average field of over 9,000 gauss. 
In spite of the large hole in the front pole the equiva- 
lent air-gap of the magnet is only 14 cm. 


Experiments with Mesotrons in a Large Wilson Chamber 


Srupres bearing upon the production and dis- 
appearance of mesotrons have been made by R. P. 
Shutt and T. H. Johnson in a large Wilson chamber 
containing three lead plates. These were described 
by the latter on April 28 at the annual meeting of 
the U.S. National Academy of Sciences. Since the 
observational data consist of the directions and the 
densities of the tracks before and after the traversals, 
whereas the processes of interest occur within the 
lead plates and are not observed directly, the method 
is essentially statistical. A pair of mesons, originating 
in a lead plate with no visible particle entering above, 
would be evidence of the production of mesons by 
gamma rays, but no events of this nature have been 
observed although many would have been expected 
if the hypothesis were tenable that gamma rays in 
the upper atmosphere are the principal producers of 
mesons. The ratio of the number of slow mesons 
with dense tracks in the gas to the number stopped 
by the lead plates agrees with expectations based 
upon the ionization losses and gives no indication of 
other absorptive processes. The scattering of the 
mesons by the lead is also that predicted for the 
coulomb forces, and gives no indication of extra- 
ordinary forces acting between mesons and lead 
nuclei. If mesons are being stopped by processes 
other than ionization, the statistics obtained from 
10,000 tracks traversing the lead are insufficient to 
put such processes in evidence, and it will be neces- 
sary to adopt a technique in which the individual 
events are observed directly in a dense gas. For this 
purpose the authors are constructing a cloud chamber 
12 in. in diameter to operate at a pressure of 200-300 
atmospheres. This chamber will be immersed in a 
transparent oil contained in a thick-walled steel tank. 
Photographs will be made through a thick glass 
window the size of the camera lens, and the chamber 
will be illuminated by ares placed inside the tank. 
When filled with argon this chamber will have a 
cosmic-ray stopping power equivalent to 7 cm. of 
water or nearly | cm. of lead. 
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Phosphoryl Bromide 


THis compound, POBr,, has previously been ob. 
tained with difficulty, some of the reactions |cadj 
to explosions. C. R. Johnson and L. G. Nunn (J. Amer 
Chem. Soc., 63, 141; 1941) have found that phos. 
phorus tribromide vapour may be oxidized rapidly 
yet non-explosively to the oxybromide by gaseous 
oxygen in the presence of nitric oxide. It is concluded 
that the oxidation is catalysed by N,O, and not by 
NO,. The effect of various factors on the velocity of 
the oxidation was studied but the paper omits to 
give any practical details for the isolation of the 
phosphoryl] bromide. 


Gratings and Replicas for Astrophysical Research 


AN accouné of the improvements made in reflecting 
gratings which have resulted in their adoption in 
place of prisms in the large spectrograph of the 
100-in. telescope on Mt. Wilson and elsewhere was 
given by R. W. Wood on April 28, at the annual 
meeting of the U.S. National Academy of Sciences, 
Batteries of large replica gratings have been made and 
tested on the 18-in. K. Schmidt star camera on Mt. 
Palomar with excellent results, and 18-in. disks of 
glass are now in preparation which will carry elemen. 

tings 4 in. x 6 in., covering the entire aperture 
of the instrument. Excellent photographs of the 
spectrum of Arcturus were obtained in 10 seconds 
with a replica having 7,500 lines to the inch, covering 
a Schmidt camera of 3-in. aperture and 5-in. focus, 
and one of the ring nebulz in Lyra in 10 minutes. A 
new combination of two gratings and two prisms, 
covering the objective of a telescope, gives two spectra 
of each star, in coincidence, one above the other, and 
displaced in opposite directions by Doppler shift due 
to stellar velocities. Gratings of both types have 
been made giving as high as 85 per cent of the light 
in a single spectrum. 


Reddening of Stars near the North Pole 


THE scale of normal colours of the stars is based 
on observations of the stars in the North Polar 
Sequence. It is unfortunate but not irremediable 
that when these stars were selected as standards it 
was not known that interstellar absorption near the 
pole appreciably reddened their light. The 1938 
report of the International Astronomical Union 
estimated this reddening to amount to 0-10 mag. 
A paper by Keenan and Babcock, however (Astrophys. 
J., 93, 64; 1941), suggests that at least part of the 
reddening is only apparent: that it is not due to 
absorption, but occurs because the polar standards 
have been classified from 1 to 2 spectral subdivisions 
too early. They reclassify on spectrograms taken 
specially for the purpose 75 stars in the polar cap, 
and compare their photo-electric colours with those of 
37 bright stars of such high galactic latitude that they 
ean be regarded as unreddened. The colour excesses 
thus found can best be represented by assuming that 
absorption does not set in until a distance of about 
200 parsecs is reached, the reddening then increasing 
to 0-04 mag. at 400 parsecs. Nevertheless, the data 
do not preclude the possibility of an absorption 
coefficient increasing linearly with distance. Which- 
ever interpretation is finally accepted, however, the 
paper makes available for future research a valuable 
list of polar standard stars the deviations of which 
from normal colour are now accurately known. 
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THE ACCRA EARTHQUAKE OF JUNE 22, 1939 


HIS earthquake, which caused the deaths of 

| seventeen people and injury to upwards of 135 

thers, besides doing damage to buildings to the 

extent of hundreds of thousands of pounds in Accra, 
the capital of the Gold Coast and the surrounding 
country (NaTuRE, 144, 18; 1939), has recently been 
the subject of comprehensive research*. The Gold 
(oast as a whole is a relatively stable region and 
earthquakes are rare, though the Accra district and 
the coastal area to the east and west are subject to 
earthquakes. Major shocks occurred in 1862, when 
every stone building in Accra was razed to the 
gound and Christiansborg Castle and the forts at 

\ccra taken over by the British from the Danes 

twelve years before, were rendered uninhabitable ; 

in 1906 when on November 20 Government buildings 
in Accra were damaged though no casualties were 
reported ; and in the present instance. Recorded 

minor shocks occurred in 1636, 1858, 1863, 1883, 

1907, 1911, 1918-19, 1923, 1925, 1930 and 1933-35. 

There are no records of any minor precursor shocks 

to the 1939 earthquake since the operation of the 
seismograph at Accra had been discontinued a few 
years previously on the grounds of economy ;_ but 
between 1932 and 1935 cracks began to appear in 
substantial Government buildings in Accra and in 
the ground near the buildings. At the time Dr. 
Junner directed attention to the possibility of earth- 
quakes occurring within the next 10-15 years. The 
earthquake of June 22, 1939, occurred at approxi- 
mately 7.20 p.m. (G.M.T.) and was felt for about 
20-30 seconds at Accra. There is no doubt that 
casualties were fewer than might have been expected 
from the severity of the shock since at the time many 
people were out of doors and there were no subsequent 
out breaks of fire. The earthquake was felt by persons 
over an area of approximately 300,000 square miles 
and at places more than five hundred miles from 
Accra. As the epicentre was probably out to sea 
some twenty-five miles from Accra it is likely that 
it would have been felt over an area of 600,000 
square miles if the whole of the area had been 
populated land. 

According to a geological and engineering survey con- 
ducted immediately after the shock and a study of the 
answers to a questionnaire circulated in the area, it 
appears that the maximum intensity reached on the 
modified Mercalli scale was 9 (probably 10 at the 
epicentre). Accra experienced intensity 8. The 
villages within isoseismal 9 consisted almost entirely 
of swish buildings or of grass huts. In Aplaku, 
situated on Akwapimian quartzite near the Sakumo 
lagoon, ten houses were razed to the ground and 
most of the others lost walls facing north-west or 
south-east. Nyanyanu, similarly situated, was 
almost completely ruined, and in addition the north- 
west sides of all the cylindrical fish-drying kilns in the 
village were forced out. The small villages of 
Amanfro, Tokuse and Tetegbu, situated on alluvium, 
suffered much damage. A line of fissures in alluvium 
and earth with, in places, a downthrow to the south- 
east of 9-16 in. stretched from Fete to Weija, and 


* Gold Coast Geological Survey Bulletin 13: ‘The Accra Earthquake 
of 22nd June 1939’. By Dr. N. R. Junner and other authors. Pp. 67. 
(Accra: Geological Survey ; London: Crown Agents for the Colonies, 
1941.) 


another series of fissures was formed in the sand on 
the sand spit south of Sakumo laguon. Near Tokuse 
the fissures were, in places, up to 15 ft. wide. Villages 
on the north-western side of the fissure were 
only slightly damaged while those on the south-east 
side of it were ruined. Small cracks also occurred in 
several places in made-up ground and rarely in 
weathered Akwapimian quartzite. Scores of vents 
and fissures from which water, sand and mud poured 
for several hours occurred along the western and 
southern sides of the Sakumo lagoon. The water 
works at Weija (intensity 8) were seriously damaged. 

At Accra during the earthquake a loud and sus- 
tained rumbling was heard and some found it difficult 
to walk. The sea is said to have become rough and 
fishermen at Labadi and Teshi say their canoes 
shivered and that they lost control for a time. The 
earthquake was just short of world shaking according 
to the evidence of seismographs. As a result of the 
examination of the seismograms obtained at about 
sixty observatories throughout the world where the 
shock was recorded, a least squares solution using 
the P waves alone gave : 


Initial time = 19h. 19m. 25-8s. + 1-0s. G.M.T. 


Latitude = §-18° N. + 0-03° 
Longitude = 0-13° W. + 0-03° 
Depth of focus = 13 km. 2 km., 
probable errors being given. These results were 


checked by statistical methods, by readings of other 
pulses, and by the macroseismic evidence. The 
energy of the earthquake was of the order of 10'* ergs. 
From June 22, 1939, until July 11, 1940, ninety-four 
aftershocks have been recorded, these showing a 
distinct diminution in frequency as time progressed, 
with the possible exception of February 12, 1940, 
when eight occurred. 

In view of the seismic history of the district, the 
geological evidence concerning the 1939 earthquake 
and the engineering aspects of the earthquake, which 
showed that failures in structures were often due to 
poor materials, poor construction or poor design, 
certain recommendations have been made for the 
rebuilding of Accra. It has been suggested that 
Government headquarters should be transferred to 
@ more central and more suitable site than Accra. 
The advantages of such a transfer would probably 
outweigh the disadvantages except that the initial 
cost would be very great. If it is impracticable to 
move from Accra it is of the greatest importance 
that rebuilding and future building should be, so far 
as is possible, on sites favourable from the geological 
point of view to withstand earthquake shocks, and 
that buildings and other structures should be designed 
and constructed in such a way that the effects of 
earthquake shocks will be reduced to a minimum. 
It should not be necessary, however, to build special 
earthquake-proof structures except for large build- 
ings on unfavourable sites, and for essential public 
works such as reservoirs and power stations. From 
the geological point of view the area east and north- 
east of a line from Christiansborg police station to 
Okplonglo is considered to be the most suitable for 
rebuilding and future building programmes. Stricter 
control and supervision of the design and construc- 
tion of all buildings other than single-story, inferior- 
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type buildings is advocated, and the following facts, 
together with others, based largely on the experience 
gained in regions subject to severe earthquakes, 
should be taken into account when permanent re- 
building at Accra is being considered : 

(2) A building should be of simple design and 
should be so constructed that it will move as a whole 
in an earthquake. 

(6) Buildings should be as nearly square and as 
low as is conveniently possible. 

(c) Foundations should be strong and deep. 

(@) All unnecessary ornamental work should be 
avoided. 

(e) Walls should be light and strong. Arches and 
windows are a source of weakness. 

(f) Roofs should be light and rigid and should 
not be steeply inclined. 
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(g) Piers may be a great source of weak. 
ness. Arched piers should not be used, and al! piers 
should be constructed to withstand an acceler. 
ation of at least 3 ft. per second from any direp. 
tion; in other words, the width at the hase of 
the pier should be at least one tenth of the height 
of the pier. Tapered piers are advisable in seismi> 
areas and stronger cement may be used near thie bage 
of a pier. 

(h) Well-constructed wooden buildings will oscillate 
greatly but will withstand anything but very severe 
earthquakes unless the structures are built on un. 
consolidated materials. 

(t) Good-quality building materials and workman- 
ship are essential. 

(j) Inferior-quality buildings should not be of 
more than one story. 


RECENT RESEARCHES ON RUBBER 


RUBBER FRACTIONS 


UBLICATIONS Nos. 3-6 of the British Rubber 
Producers’ Research Association follow a well- 
beaten track with interesting new details. On the 
general principle that rubber is a mixture of molecules 
of different lengths, several previous investigations 
have attempted to sort the molecules out either by 
fractional precipitation from solution or by fractional 
dissolution. A division into ‘sol’ and ‘gel’ rubber on 
these lines has become more or less standard. G. F. 
Bloomfield and E. H. Farmer (Inst. Rubber Ind. 
Trans., 16, 69; 1940) have adopted fractional 
extraction as their mode of approach, using mixtures 
of petroleum ether and acetone as extractant, 
differentiating the fractions in relation to the in- 
creasing proportion of petrol in the extracting 
mixture. Oxygen was rigidly excluded at all stages, 
but it may have been unfortunate to add 8-pheny!l- 
naphthylamine to the extraction mass; this com- 
pound is an anti-oxidant for vulcanized rubber, but 
may act in some conditions as an oxidation promoter 
for raw rubber. 

Four distinctive fractions were taken at arbitrary 
points—a first small one containing appreciable 
combined oxygen; a second fraction comprising a 
pure hydrocarbon of relatively low molecular weight ; 
a third, also pure hydrocarbon, of higher molecular 
weight ; and a fourth containing appreciable com- 
bined nitrogen. There was also an insoluble residue. 
Different types of raw rubber gave different propor- 
tions of extract, and at various compositions of the 
mixed solvent, so that there is little that can be said 
of a conclusive nature about the make-up of rubber 
in relation to this extractant. 

However,- G. Gee and L. R. G. Treloar (Inst. 
Rubber Ind. Trans., 16, 184; 1940) have examined 
several properties of some of these fractions with 
results of considerable interest. Using methods 
previously described (Gee, Trans. Faraday Soc., 36, 
1162, 1171; 1940), the molecular weights of the four 
fractions, in a particular case and from viscosity 
data, were found as 63,000, 240,000, 350,000 and 
360,000. Experimental technique is not yet available 
to decide whether these, or some of them, represent 
well-defined classes of uniform length molecules, or 
merely average ‘cuts’ in a continuous range of 


molecular lengths. Several of the properties measured 
varied in a systematic way with the molecular 
weight, as for example, the plastic flow, tensile 
behaviour, crystallization phenomena, and extensi- 
bility range. Properties independent of molecular 
weight seem to be the temperature at which retraction 
occurs after extension to produce crystallization, and 
the low-temperature elastic limit. It is particularly 
interesting to observe that the physical properties 
of the third fraction are remarkably similar to those 
of normal crépe rubber, indicating clearly that the 
usual elastic properties of (raw) rubber are not 
dependent on the presence of either low-molecular 
constituents or ‘gel-skeletons’. 


PROTEINS IN HEVEA LATEX 


Publication No. 2 of the British Rubber Producers’ 
Research Association brings out a marked resemblance 
between rubber latex protein and typical leaf 
proteins. The following table, from G. R. Tristram 
(Biochem J., 34, 301; 1940), compares his analyses 
with leaf protein analyses by Chibnall : 


Amino-acids as percentage protei:: 
Latex Various leaves 


0-97- 1°17 


6-90 71-82 
| Lysine 5-68 46 - 6-2 
dine 0-63 ; 10 - 16 
Glutamic acid 13-68 11-4 -14-0 
Aspartic acid 10-5 | 79-88 
Tyrosine 7-24 48 - 6-1 
Tryptophan 1-49 2-1 - 2-4 
Methionine | 1-12 2-2 - 2-7 
Cystine | 1-02 1-4 - 2-2 
% Total nitrogen 1405 | 12-8 -15-0 


The similarity in the two sets of figures undoubtedly 
suggests some relationship between the proteins in 
the leaves and latex of Hevea brasiliensis, and the 
question is being pursued by way of analyses of 
proteins from Hevea leaves themselves. 

J. McGavack and C. E, Rhines (Ind. Eng. Chem., 32, 
1072; 1940) recently showed that the nitrogen 
content of “whole latex’’ is approximately constant 
at 0°25 per cent, the analyses being of 117 samples, 
collected in a single month (thus avoiding seasonal 
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variation) from many types of tree. There is a 
suggestion in this constancy that the tree produces 
gme nitrogenous compound to an optimum con- 
sentration, either as an auxiliary to the synthesis of 
coutchoue or as a side product of that synthesis. 
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Tristram’s results thus throw an interesting light on 
such a suggestion, indicating the place of these 
reactions as in the Hevea leaves, a natural site for 
photosynthetic transformations. Further results in 
this field will be awaited with impatience. 





THE 200-1n. 


“HE twelfth Thomas Young Oration was de- 
a livered before a meeting of the Physical Society 
by Dr. H. Spencer Jones, Astronomer Royal, on 
May 30. He described some features of the 200-in. 
telescope now being constructed for the California 
Institute of Technology. 

This telescope was made possible by a grant of 
six million dollars from the Rockefeller General 
Education Board. The design and construction of a 
telescope of double the aperture of the largest 
telescope previously built required careful considera- 
tion of a large number of problems. The primary 
problem was the construction of a 200-in. mirror. 
If made, in accordance with previous practice, of a 
solid block of plate glass, annealing for nine years 
would have been required. Mirrors of stainless steel 
or of metal coated with glass of the same coefficient 
of expansion were considered but were regarded as 
too experimental ; fused quartz with a surface coat- 
ing of clear quartz was tried but abandoned, not 
because the difficulties were insuperable but because 
the cost would have been too great. A special pyrex 
glass of high silica content, with a coefficient of 
expansion only three times that of quartz, was 
finally decided upon. The disk was cast, by a special 
technique evolved after much experimental work by 
the Corning Glass Company, with a ribbed honey- 
comb structure at the back to reduce the weight 
without sacrifice of rigidity. Annealing for ten 
months proved to be adequate for this special glass. 
The disk weighs 14} tons and its optical figuring is 
well advanced. 

The mounting embodies many new features. It is 
of a modified yoke type, the upper bearing being in 
the form of a giant horseshoe, 46 ft. in diameter, 
within the throat of which the telescope can lie for 
observations at the north pole of the sky. Only one 
machine in the world was large enough to machine 
this bearing. The yoke arms are hollow cylinders, 


TELESCOPE 


10 ft. in diameter, joined by a bent box girder 46 ft. 
long, which carries the hemispherical thrust bearing, 
7 ft. in diameter. An oil pad flotation system enables 
the 450 tons of the moving parts to be turned with 
a torque of only 50 lb.-ft. The primary focus is at 
f{/3-3 and the observer makes his observations within 
a 6-ft. diameter cylinder, supported from the upper 
cage of the tube. The Cassegrain focus is at f/16 and 
observations can be made either at a focus just 
below the central hole of the 200-in. mirror, where 
there is a platform for the observer, or, by the inter- 
position of a diagonal flat mirror, within either of 
the hollow yoke arms. The Coudé focus is at /30, 
and observations with high dispersion spectrographs 
can be made within a constant-temperature room just 
south of the telescope. At the primary focus, coma 
would be serious at a small angular distance from the 
axis; two special correcting lenses of zero power 
have been designed to eliminate coma. For observa- 
tions of faint objects, with low-dispersion spectro- 
graphs, two special short-focus camera objectives of 
great relative aperture have been constructed ; one 
of these, with relative aperture of {/0-35, on the prin- 
ciple of the oil-immersion microscope objective, is of 
British design and construction. The ingenious 
image-slicer, designed by Dr. Bowen, will give a 
greatly increased efficiency in all spectrographic 
observations. 

All auxiliary mirrors are permanently carried on 
the mounting and can be operated by remote control. 
The telescope drive is of an elaborate nature; the 
effects of changing refraction, of differential flexure 
and of errors in the gears are automatically allowed 
for by a system of ‘computers’. A quartz-crystal 
oscillator provides the fundamental control of the rate 
of drive. A complicated system of Selsyn or interlock 
motors enables the telescope to be set rapidly to 
any predetermined position, the position of the dome 
and of the windscreen being automatically adjusted. 





WIRED -RADIO 


IRED broadcasting has already appeared in 

service in Europe and other parts of the 
world. An article written by N. Shinohara and Y. 
Hirano, of the Ministry of Communications, Tokyo, 
in the January issue of the Nippon Electrical Com- 
munication Journal, a summary form in English of 
the journal of the Institute of Electrical Communica- 
tion Engineers of Japan, discusses the subject, stress 
being laid on experiments and the basis of network 
design. 

In one method, a wireless radio receiving and wired 
radio transmitting station is located at a position 
near a crowdéd area of listeners or in a suburban 
district, where there is little electrical disturbance. 
The programme received at this station is converted 


BROADCASTING 


to audio-frequency and sent over special lines to the 
listeners. This method is known in Japan as an ordin- 
ary form of common broadcast reception. The pro- 
gramme is distributed at a fairly high level of volume, 
so that it is only necessary for the listener to instal 
a loudspeaker. The resulting low cost of the receiving 
apparatus is an advantage. The disadvantages, how- 
ever, accompanying radio-broadcasting cannot be 
avoided, because this method has an intermediate 
wireless system. Also a large expenditure of money 
and materials is needed for the installation of special 
lines to listeners. 

A second method makes use of telephone lines, 
to which the broadcast programme is supplied 
at audio-frequency. While this method greatly 
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increases the efficiency of utilization of the telephone 
lines, the programme is subject to interruption by 
telephone calls, and it is found that a high level of 
broadcasting power, such as is used in the first 
method, cannot be transmitted directly through the 
lines. 

A third method makes use of telephone lines, or 
lighting and power distribution lines, on which the 
programme is superimposed by means of a high- 
frequency carrier wave. In Japan this method has 
been adopted as the basie principle on which a wired 
broadcasting network may be established. While 
the percentage of telephone installations in Japan 
is low, the percentage of electric lighting is very high, 
being about 90 per cent, which is second to Switzer- 
land’s 99 per cent. The use of lighting and power 
lines together with telephone lines, therefore, would 
make it possible to develop an almost complete 
country-wide network. 

Experiments on wired broadcasting in Japan have 
been going on since 1926 in the form of a carrier 
system over power and lighting lines. In 1935, 
broadcasting on high-frequency carriers was proposed 
by the Ministry of Communications. It is interesting 
to note that when wired broadcasting on high fre- 
quencies was introduced, the aims stressed were the 
relieving of the congestion in allotted wave bands 
due to the development of broadcasting, and the 
distribution of clear, stable, high-quality programmes. 
In the present crisis, the mission of wire broadcasting 
has been extended to the important tasks of protect- 
ing broadcasts from outside interception and pre- 
venting false broadcasts. 

In surveying the possibilities in Japan of telephone 
lines as circuits for wired broadcasting it is found 
that the number of telephones per 100 persons is 
3-80 in cities having populations of 50,000 or more, 
and 0-84 in towns of smaller population ; hence the 
reception of broadcasts over telephone subscribers’ 
lines is effective only in cities having a high per- 
centage of subscribers. The use of telephone lines 
is especially necessary in cities where power cables 
are employed for supplying electricity. Thus tele- 
phone lines ought to be utilized as much as possible 
in the busiest sections of a city and in districts where 
power cables are used, whereas overhead power and 
lighting lines ought to be used in the suburbs, in 
towns and villages, and in cities having overhead 
power distribution lines. It was considered best to 
standardize the carrier frequency at 130 kilocycles. 
This value would be the frequency for the distribu- 
tion of wired broadcasts to listeners all over the 
country. 


FORTHCOMING EVENTS 


[Meetings marked with an asterisk are open to the public.) 


Tuesday, June 17 
Institute oF Puysics (London and Home Counties’ 
Branch) (in the Lecture Hall of Messrs. Kodak, Ltd., 
Harrow), at 6 p.m.—Dr. D. A. Spencer: “The Applica- 
tions of Photography in Engineering’’. 


Wednesday, June 18 
Brrxeeck CoLiece (Bream’s Buildings, Chancery Lane, 
London, E.C.4), at 6 p.m.—Foundation Oration by 
His Grace the Lord Archbishop of York: ‘Education 
and Peace” 
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Thursday, June 19 


CHapwick Pusiic Lecture (at the Chelsea Ph 
Garden, Swan Walk, London, 8.W.3), at 4 p.m.—Dp 
J. Ramsbottom: “The Inter-relation of Man and 
Fungus in Health and Disease”’.* 


AssocriaTiON oF Screntiric Workers (Birmi: igham 
Branch) (at the Te Birmingham), at 7 pm— 
Prof. J. D. Bernal, F.R.S.: “Science and Society”’,* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointment: 
before the dates mentioned : 

HEAD OF THE ELECTRICAL SECTION of the Engineering Department 
of the Oldham Municipal Technical College—The Director of Educa. 
tion, Education Offices, Oldham (June 20). 

BoRoOUGH ELECTRICAL ENGINEER—The Town Clerk, Hall, 
Woolwich, London, 8.E.18 (June 21). 

LECTURER IN GENERAL SCIENCE including BIOLOGY and GARDENING 

-The Principal, St. John’s Training College, York (June 23). 

Deputy BoroueH ENGINEER AND SURvsYOR—The Borough 
Engineer and Surveyor, Town Hall, Barking, Essex (June 24) 

PRINCIPAL OF THE CAMBRIDGESHIRE TECHNICAL ScHOOL—The 
Education Secretary, Cambridgeshire Education Committee, Shire 
Hall, Cambridge (June 24). 

LECTURER IN THE MECHANICAL AND CiVIL ENGINEERING DEPaRt- 
MENT—The Secretary, Technical College, Sunderland (June 28) 

ASSISTANT TO THE ENGINEER-IN-CHIEF—The General Manager and 


Secretary, Mersey Docks and Harbour Board, Dock Office, Liverpool 
(June 30). 


OF 


Towr 


REPORTS AND OTHER 
PUBLICATIONS 


(not included in the monthly Books Supplement) 
Great Britain and Ireland 


Memoirs of the Cotton Research Station, Trinidad. Series B: 
Physiology, No. 14: Concerning the Upward Movement of Soll 
Solutes, by T. G. Mason and E. Phillis; Studies on the Partition of 
Mineral Elements in the Cotton Plant, 2: Preliminary Observations 
on Potassium, Calcium and Magnesium, by E. Phillis and T. G. Mason ; 
On the Expression of Sap by Low Pressure, by E. Phillis and T. G. 
Mason. Pp. 36. (London: Empire Cotton Growing Corporation.) 
2s. 6d. 235 

Other Countries 


Department of the Interior: Geological Survey, 
Bulletin 899-B : Geologic Strueture and Occurrence of Gas in part of 
Southwestern New York. Part 2: Subsurface Structure in part of 
Southwestern New York and Mode of Occurrence of Gas in the Medina 
Group. By G. B. Richardson. Pp. iii+69-93+ plates 5-8. 30 cents. 
Bulletin 922-J : Chromite Deposits in the Seiad Quadrangle, Siskiyou 
County, California. By G. A. Kynearson and C. T. Smith. (Strategic 
Minerals Investigations, 1940.) Pp. iv+281-306+plates 40-44. 3 
cents. Bulletin 922-0: Chromite Deposits of the Pilliken Area, Eldo- 
rado County, California. By F. G. Wells, L. R. Page and H. L. James. 
(Strategic Minerals Investigations, 1940.) Pp. iv+417-460+plates 
66-69. 35 cents. Bulletin 922-P: Chromite oe ite in ~ Sour- 
dough Area, Curry County, Oregon. By F. G. L. R. Page and 
H. L. James. (Strategic Minerals BUSA, 190d.) Pp. iv +461- 
494+ plates 70-71. 30 cents. (Washington, D.C.: Government Print- 
ing Office.) * 205 
United States Department of the Interior: Geological Survey 
Professional Paper 196-A: Geology and Biology of North Atlantic 
Deep-Sea Cores between Newfoundland and Ireland. Summary of the 
Report ; Foreword, by C. 8. Piggott ; General Introduction, by W. H. 
Bradley ; Part 1: Lithology and Geologic Interpretations, by M. N. 
Bramilette and W. H. Bradley ; Part 2: Foraminifera, by Joseph A. 
Cushman and Lloyd G. Henbest. Pp. xv+56+10 plates. (Washing- 
ton, D.C.: Government Printing Office.) 30 cents. (205 
United States Department of Agriculture. Circular No. 594: The 
Use of Traps against the Japanese Beetle. By Walter E. Fleming, 
Emory D. Burgess and Warren W. Maines. Pp. 12. 5 cents. Miscell- 
aneous Publication No. 417: Bark Beetles of the Genus Hylastes 
Erichson in North America. By M. W. Blackman. Pp. 28. Technical 
Bulletin No. 757: Parasites of the Birch Leaf-Mining Sawfly (Phyllo- 
toma nemorata). By Philip B. Dowden. Pp. 56. 10 cents. (Washington, 
D.C. : Government Printing Office.) [205 
Proceedings of the United States National Museum. Vol. 89, No. 
3101: The Polyclad Flatworms of the Atlantic wo of the United 
States and Canada. By Libbie H. Hyman. Pp. 449-496. Vol. 89, 
No. 3102: New Species of Heterocerous Moths in the U uid States 
National Museum. By William Schaus. Pp. 497-512. Vol. 89, No. 
3105 :, Notes on Birds of the Guatemalan Highlands. By Alexander 
Wetmbre. Pp. 523-582. (Washington, D.C.: Government Printing 
Office.) [205 
Nyasaland Protectorate. Annual Report of the Forestry Depart- 
ment for the Year ended 3ist December 1940. Pp. 8. oe 
Government Printer.) 1s. 
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